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By Fuel Burning Plan 936,910 1.566.921 113.8 
By Water Power Plant | ] 10,467,648 +-10.4 
Total Generation 47,488,577 42,034,569 13.0 
Add—Net Imports Over I 4 I y 24 
Less—Company Use 196 604 121217 14 
Less—Energy Used by Producer 3 rg he ‘3 
Net Energy for Distribution 16,484,081 41,399,552 12.3 
Lost and Unaccounted for ( 165.811 0 
Sales to Ultimate Customers 43,097,449 38 233,741 12.7 
CLASSIFICATION OF SALES 
NUMBER OF CUSTOMERS—As of April 30th 
Residential or Domesti 14. 764,44¢ OR 
Rural (Distinct Rural Rate 1,658,626 12.507 
Commercial or Industrial 
Small Li 5 1 { 1? 
Large Light " 0 
Other Customers 1 
Total Ultimate Customers 52,936,737 51,551,416 2.7 
KILOWATTHOUR SALES—During Month of Apri! 
(Kwhrs in Thousands 
Residential or Domesti i 1 14] 
Rural (Distinct Rur 1 6 44 
Commerical or Ind 
Small Light and P ny 1 660 2 9 
Large Lig! i | 1 Q7 97 15 ¢ 
Street and Hi { 3 71 86 
Other Publi ped ~- 
Railv and Railro: 
Street and Interurban Rai y 180 05.70¢ 1] 
Electrified Ra ) 14 =" 4 
Interdepartmental ) 35 50.215 , 
Total to Ultimate Customers 13,097,449 38. 233.741 1127 
Revenue from Ultimate Customers (Thousands $703.854 644.082 9 3 
RESIDENTIAL OR DOMESTIC SERVICE 
r . ‘La bd . le al | 
AVERAGE CUSTOMER DATA—For 12 months ended 
April 30, 1956 
Kilowatthours per Customer ? 838 94903 | & @:9 
Average Annual Bill ; $74.36 $70.01 | + 6.2 
Revenue per Kilowatthour 2.62¢ | 2.67¢ - 5 








* By courtesy of the Federal Power Commission 
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Utility Leadership in Industrial Development 


By Richard M. Alt 
Arthur D. Little, Inc. 


An address before the Canadian Electrical Association, Murray Bay, Quebec, June 19, 1956 


AM going to discuss the utilities’ 
role in industrial development. 
Why does an area need indus- 
trial development? 

What does industry look for when 
deciding on a location for a new 
plant? 

How can a utility provide leadership 
in the task of industrial development? 


Why Industrial Development? 


If you look in the Wall Street Jour- 
nal, Financial Post, Business Week, 
or any other publication read primar- 
ily by businessmen, you will find many 
advertisements by railroads, power 
companies, chambers of commerce, and 
state development commissions, urg- 
ing industrialists to locate plants in 
their areas. I have never seen any 
statistics as to how much money is 
spent on this type of advertising, but 
I am sure it is many millions of dol- 
lars each year. These advertisers ob- 
viously believe that it pays to indus- 
trialize. 

There is much additional evidence 
that a good many people are in favor 
of industrial development. Every one 
of the Canadian provinces and all ex- 
cept two states in the United States 
have departments of industrial devel- 
opment. Most power companies and 
railroads, as well as many banks, have 
such departments. There are in addi- 
tion many local foundations, cham- 
ber of commerce departments, and 
groups operating at the community 
level. In the United States, it is esti- 
mated that more than 5000 persons 
are employed full time in this work. 
Several states currently have indus- 


trial development budgets of more 
than one million dollars per year. And 
some of the large power companies 
maintain industrial development de- 
partments of more than ten persons. 
I should judge that the annual expen- 
ditures for industrial development, 
both public and private, in the United 
States may exceed $200 million. Ob- 
viously, industrial development is al- 
ready big business. 

In my office are files containing 
brochures and reports on industrial 
development from every state in the 
Union and every province in Canada. 
Each region claims unique advantages 
for industry. In one case a utility 
company modestly proclaims that it 
serves “The Best Location in the Na- 
tion.” 


Why Competition for Industry? 


Why this competition for industry? 

A principal objective is the crea- 
tion of employment. Even in the 
postwar era of practically full em- 
ployment there have been soft spots 
in regional economies. New England 
has had unemployment in her tex- 
tile towns, Pennsylvania in the an- 
thracite mining area, and the South 
and West in agricultural regions. 
Even Canada, which has enjoyed a 
continuously expanding national econ- 
omy since the war, has had her soft 
spots. In a study for the government 
of Newfoundland we discovered that 
a pressing problem in industrial de- 
velopment is the relief of unemploy- 
ment among the 25 per cent of the 
province’s population that depends on 
fisheries. 
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Another objective of industrial de- 
velopment programs is to improve 
and stabilize a regional economy 
through diversification of employment 
sources. In Florida, developers would 
like to establish industry so that the 
state will be less dependent on tourism 
as a source of primary income. The 
Michigan Department of Economic 
Development would like to attract the 
electronics and plastics industries in 
order to reduce the state’s dependence 
on the automobile industry. In Mani- 
toba, Arthur D. Little has assisted 
the Provincial Government’s Depart- 
ment of Commerce and Industry in 
creating industrial employment in or- 
der to lessen dependence on agricul- 
ture. And we have assisted the In- 
ternational Power Co. in its efforts to 
diversify the oil-producing territory 
of its subsidiary in western Vene- 
zuela. 


Create Better Jobs, More Income 


Still another purpose of an indus- 
trial development program is to create 
better jobs and more income for the 
region. In the southern United States, 
utilities such as Central Louisiana 
Power and the Middle South Utilities 
are promoting industrial development 
in order to increase workers’ incomes 
by shifting them from agriculture to 
manufacturing. The median income, 
for example, of farm families in the 
United States in 1954 was less than 
$2000; the median income of non- 
farm families, however, was about 
$4,400. Similarly, where a region has 
chiefly the older industries, a shift to 
industries will fre- 


newer, growth 
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quently increase workers’ incomes. 
This can be illustrated by the fact 
that a textile worker’s average weekly 
earnings in March in the United 
States were less than $58, compared 
with a weekly wage of $92 in indus- 
trial chemicals and $107 in petroleum 
refining. 

Another reason for seeking indus- 
try is to provide the variety of jobs 
that will retain young people in the 
community. Too often the older, slow- 
ly growing regions have paid for the 
education of their children only to 
lose them at maturity to other areas. 
We have encountered this problem in 
our industrial development work for 
the Province of Nova Scotia and for 
the State of West Virginia. This out- 
migration can be stopped only by pro- 
viding more economic opportunities 
within the region. In most cases, this 
means bringing in new industry. 


Multiple Economic Expansion 

Rapidly expanding regions are also 
seeking industry, though for some- 
what different reasons. New indus- 
try increases the wealth of a com- 
munity, and thus makes possible bet- 
ter schools, hospitals, libraries, and 
other public services. A recent sur- 
vey by Dr. Buford Brandis of the 
U. S. Chamber of Commerce at- 
tempted to measure statistically the 
economic effects of new industry on 
the community. Dr. Brandis took a 
carefully selected sample of nine coun- 
ties in which manufacturing employ- 
ment had more than doubled between 
1940 and 1950. He found that for 
every 100 additional industrial em- 
ployees there were 112 more house- 
holds in the community, bank deposits 
increased by $270,000 a year, retail 
sales $360,000 a year, and personal 
income $590,000 a year. These re- 
sults cannot be generalized. What hap- 
pens in each case depends on the type 
of community and the industries in- 
volved. But it is evident that the 
creation of industrial employment in 
a community necessarily brings a 
multiple expansion of economic activ- 
ity. 

Thus, there are many compelling 
reasons why development groups in 
the United States and in Canada are 
seeking industry for their regions. 

Utility companies have a special in- 
terest in industrial development. In 
the first place, they are charged with 
a public responsibility. Not only are 
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they controlled by government agen- 
cies so far as rates, franchises, and 
other matters are concerned, but also 
they are permitted to operate as 
monopolies in their territories. Their 
progress is closely associated with the 
economic health and welfare of the 
community. Moreover, it is only by 
promoting the interests of the com- 
munity it serves that a utility can 
grow. It cannot, like some other busi- 
ness companies, close down its plant 
and move to another area. It is well 
to add, also, that good customer and 
employee relations are built through 
a program of fostering the com- 
munity’s economic interests. The pub- 
lic utility company, therefore, finds 
itself with a built-in commitment to 
aid the community in economic ex- 
pansion, and this usually means 
through industrial development. 

Fortunately for those who are seek- 
ing industry, industry is also seeking 
plant locations. Today, more than at 
any other time in economic history, 
industry is expanding. In 1946, capi- 
tal expenditures by industrial compa- 
nies in the United States were about 
$7 billion. Last year these expendi- 
tures reached a peak of $11.5 billon, 
and it has been forecast that this 
year—1956—they will reach an all- 
time high of $14.5 billion. Almost 
every hamlet and town in the United 
States and in Canada has felt the im- 
pact of this mighty building program, 
either by having new factories arise 
in its midst or by seeing its young 
men drawn to other regions for em- 
ployment in new plants. 


What Does Industry Look for in 
Selecting a Plant Location? 

Suppose you become convinced that 
further industrialization is a good 
thing, that it will bring prosper ty to 
your region. How do you go about 
securing more industry? I would sug- 
gest that you must first find out what 
factors influence industrialists in se- 
lecting a location. You must look at 
the problem from the customers’ point 
of view. 

Two principal methods are employed 
in locating plants. The first can be 
called the subjective approach. A few 
years ago I had an interesting discus- 
sion with an East Coast manufacturer 
about how he chose the location for 
his new plant, a large printing estab- 
lishment. We discussed the usual fac- 
tors—markets, transportation, avail- 
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ability of raw material, and labor. 
But it became evident that the as- 
signed reasons were hardly the real 
ones underlying the location of his 
new plant. It later turned out that 
this manufacturer liked duck shoot- 
ing. He had chosen a place where he 
could have easy access to his sport. 
Personal reasons sometimes outweigh 
economic reasons in locating plants. 
Another method of choosing plant 
locations—the objective approach—is 
probably more common. It consists of 
the assembly, by staff members in a 
company or outside consultants, of 
relevant and detailed information 
which is then evaluated and used as 
the basis for recommendations to man- 
agement or company directors. 


Two Types of Consideration 


There are two types of considera- 
tion which will influence an industrial 
company in selecting a plant location. 
I like to call these the “hard” and the 
“soft” factors of industrial location. 

The hard factors are those based on 
economics and technology. They can 
be expressed in dollars and cents. In- 
dustrial companies, in choosing plant 
locations, frequently prepare pro 
forma operating statements to deter- 
mine the relative advantages of dif- 
ferent communities within an area. 
But companies do not always choose 
the location with the lowest operating 
costs or the one closest to the market. 

Here is where the soft factors of 
plant location come into play. These 
factors are intangible, but nonetheless 
important. They include such consid- 
erations as the community’s appear- 
ance, its recreational facilities, its 
civic organization, and the attitudes of 
its citizens. 

The “Hard” Factors 

Now let us look at the hard factors 
of plant location. Ordinarily an in- 
dustrial company looking for a plant 
location requires that an area satisfy 
one or more of four conditions: 

1. A materials base; 

2. Low-cost power; 

3. Access to markets; 

4. An adequate labor force. 

These are usually the critical condi- 
tions. Occasionally, other factors as- 
sume major importance, such as taxes, 
availability of plant space, water, and 
waste disposal. 

Let us look at materials-based in- 
dustry. Cement manufacture is an 
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example of an industry dependent on 
a materials base. Ordinarily, the site 
of the cement kiln will be found not 
farther than 10 or 12 miles from de- 
posits of limestone. This is because 
factors of weight and bulk in trans- 
porting limestone, when translated 
into costs, prohibit shipment beyond 
this narrow radius. For similar rea- 
sons, some fabricated wood products, 
such as newsprint and plywood, are 
located with reference to sources of 
raw material. 


Power-Based Industries 


In certain localities abundant low- 
cost power has attracted industry. 
These are called the power-based in- 
dustries, which include ferro-alloys, 
synthetic abrasives, caustic soda, and 
chlorine. A striking example of this 
type of industrial development is the 
aluminum reduction plant of Alcan in 
Kitimat, British Columbia, where, I 
am told, power is being generated for 
one-third of a cent per kilowatthour. 
Low-cost power serves as a primary 
determinant of location for only a 
small number of industries. More of- 
ten, the advantages of Jow-cost power 
must be considered along with other 
factors, such as market potential. 


Market-Oriented Industries 

There are some industries in which 
access to markets is critical. These 
are called the market-oriented indus- 
tries. It is my observation that mar- 
kets are playing a more and more im- 
portant role in determining industrial 
location. The aluminum reduction 
plants now building along the Ohio 
River, for example, while attracted by 
relatively low-cost steam power, are 
also close to the major aiuminum fab- 
ricating centers of the United States. 
Fertilizer-mixing affords a clear-cut 
example of market orientation. Two 
of the basic raw materials used in fer- 
tilizer are phosphate and _ potash. 
Phosphates are shipped from Florida 
and potash from New Mexico and Cal- 
ifornia to many regions in the United 
States and Canada, where they are 
mixed with ammonium salts from 
nearby sources to meet varying re- 
gional requirements. 


Labor-Conditioned Industries 


The location of many industries is 
labor-conditioned. In these cases, la- 
bor costs are a large part of total 
costs of manufacture, and the indus- 
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try is therefore sensitive to the rela- 
tive level of wages and the produc- 
tivity of labor. for these industries, 
the size and composition of the labor 
force is of prime importance. Before 
an attempt is made to establish a new 
plant, it must be determined that ade- 
quate numbers of workers are avail- 
able. Surplus farm population in the 
southern United States has been an 
important consideration in- establish- 
ing many new plants. 

The lack of available labor today in 
certain venters in the northern United 
States is known to be a deterrent to 
new industry. The age and sex of the 
labor force is also an important con- 
sideration. The electronics industry, 
for example, employs large numbers 
of women. This has been a factor in 
attracting the industry to New Eng- 
land, where there are many women in 
the labor force, especially in the de- 
clining textile centers. 

Industry can also be labor-condi- 
tioned in a different sense, in that its 
operations require particular labor 
skills not generally available in all re- 
gions or in all communities. Some 
New England communities, for ex- 
ample, offer special skills, such as tool- 
making and watchmaking, which are 
not generally available elsewhere. I 
encountered a case not long ago where 
a Midwest aircraft manufacturer, in 
expanding to the East Coast, wanted 
to acquire these skills. 


The “Soft” Factors 


Industrial companies seeking loca- 
tions are influenced by other factors 
besides raw materials, power, labor, 
and markets. I turn, therefore, to the 
soft factors of plant location. 

Many communities have found that 
programs of tax incentives, loans, and 
subsidies are an aid in attracting 
new industry. Although the use of 
these measures has been abused in 
some cases, there is at least a sound 
economic argument that new industry 
has high starting costs, and that, if 
these are shared, the industry may 
subsequently be profitable and a stable 
source of employment. It is un- 
deniable that special incentives have 
often proved effective in influencing 
the location of industry. But it is 
important for the company and the 
community to use these special incen- 
tives only where the basic factors of 
location justify the establishment of 
industry. 
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Availability of plant space has also 
had an important effect in attracting 
industry. Development commissions 
and industrial foundations have in 
many instances built new plants to 
house industry. The Puerto Rican In- 
dustrial Development Corp., for ex- 
ample, has built, for new companies, 
several score, standard, 10,000- and 
20,000-square-foot buildings, available 
on five-year renewable leases with op- 
tion to purchase. In addition, it has 
built a number of special-purpose 
buildings for incoming industry. 
Availability of old buildings has been 
a decided advantage in attracting in- 
dustry to some New England com- 
munities. Raytheon Manufacturing 
Co., for example, has just leased for 
its electronics operations the one-mil- 
lion-square-foot Shawsheen Mill of 
the former American Woolen Co., in 
Andover, Mass. 

Finally, community environment 
has played a major role in determin- 
ing the location of industry. Large 
companies establishing branch plants 
are careful to place their operations 
in stable communities where both the 
company and the workers can enjoy 
good standards of community service. 


How Can Utilities Lead in Industrial 
Development? 

How can a utility provide leadership 
in the task of industrial development? 
How can it attract new industry? I 
would suggest that there are five steps 
which should be taken in a successful 
program of industrial development. 

The first step is to put together an 
effective organization for doing the 
job. The organization may be any one 
of several types. At the minimum, 
there should be on the utility staff an 
industrial development or area devel- 
opment director. This man should be 
an experienced person of professional 
outlook. Training in engineering, 
market research, or economics is de- 
sirable. A clear separation of his func- 
tions from those of the industrial 
sales manager should be established. 
Around this industrial development 
director can be built an effective or- 
ganization which may include special- 
ists of several types. The Mononga- 
hela Power Co., for example, has an 
agricultural economist in the develop- 
ment department. The C leveland Elec- 
tric Illuminating Co. has a chemical 
engineer. The Baltimore and Ohio 
Railroad has a geologist. Certainly, 
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the combined staff of the industrial 
development department should be ca- 
pable of handling many of the prob- 
lems likely to arise in locating indus- 
trial plants. 


Collect the Facts 


As a second step, the utility’s in- 
dustrial development department 
should collect the facts which indus- 
trial prospects will want to have in 
order to make a location decision. In 
other words, the department must 
gather information about population, 
labor force, transportation, fuel and 
power costs, available sites and build- 
ings, taxation, raw materials, and 
community facilities. This material 
should be objective and accurate, and 
it should be presented in a form which 
makes the information readily avail- 
able for use by industrial prospects. 

There is clearly a problem in how 
much information you should collect. 
It is not practical to reproduce in 
much detail the information available 
in depth from other sources. Thus, 
you might expect to have on hand the 
most commonly used transportation 
data, such as destinations within one-, 
two-, and three-days’ shipping dis- 
tance. But for detailed rate informa- 
tion, you would be prepared to go to 
the railroads, truck lines, and shipping 
companies. In other words, the util- 
ity should have a good working knowl- 
edge of a number of subjects, but— 
except in the case of electric power 
and related matters—not a special- 
ist’s knowledge. 

Another problem concerns keeping 
up the information on a current basis. 
It does little good to get up data on 
one occasion unless you intend to keep 
it up. A manufacturer interested in 
wage rates wants to know current 
wage rates. In general, the industrial 
development department should re- 
strict its information-gathering to the 
amount of data which it can keep up 
on a current basis. Industrial infor- 
mation must be thought of as a flow 
of facts. 


Two Types of Information 


In collecting information there are 
two types to be considered. One is 
called primary, which means that you 
collect the original information your- 
self, as in a market survey. The other 
is called secondary, which means that 
it comes from other sources. Using 
secondary data has a great advantage 
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in that someone else does the work. I 
would suggest that you use secondary 
data as much as possible. Let me il- 
lustrate this. Suppose you are gather- 
ing some information on the labor 
force. The regional office of the Do- 
minion Bureau of Statistics can give 
you a great deal of information on 
local wage rates, by occupation and 
industries. You can use this material 
directly as it comes from the Bureau; 
they do the work and you simply get 
on their mailing list. The same is true 
of many other types of information, 
such as.community income data from 
the annual Sales Management “Sur- 
vey of Buying Power,’ comparative 
electric rates of different communities 
in the United States from the Federal 
Power Commission, and tax informa- 
tion from Commerce Clearing House. 
This is all secondary information, and 
it is by far the most available and 
the least expensive. Of course, you 
may need additional information, such 
as a detailed list of plants and sites 
available for incoming industry. While 
there are some collected sources, such 
as those published by state and pro- 
vincial departments of industry, you 
will probably have to collect most of 
these data on your own. But here 
you have the full force of your own 
utility service men to draw on. 
Determining Suited Types 

The third step in your industrial 
development program is to determine 
the types of industries best suited to 
your region. No area is in a superior 
position to attract every industry. It 
is important to concentrate your ef- 
fort on the best target industries, 
selected on the basis of careful ap- 
praisal of their requirements and a 
specific knowledge of how the area 
can satisfy these requirements. Con- 
sider the case of the City of New Or- 
leans, a great port to which flow many 
South American raw materials, in- 
cluding coffee. Why not, someone rea- 
soned, process the coffee beans into 
soluble coffee at the point of trans- 
shipment, thereby substantially re- 
ducing transportation costs. The idea 
was a sound one, and today there is 
a plant of Standard Brands operating 
in New Orleans. 

Admittedly, the technical and eco- 
nomic analyses involved in many cases 
of plant location run somewhat be- 
yond the experience of the personnel 
which it is practical to retain in a 
utility’s industrial development de- 
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partment. In these analyses, it may 
be advisable to get outside profes- 
sional assistance. Initially, the work 
may involve a thorough audit of the 
physical and economic assets of your 
region. Such an analysis points the 
way to the types of industries which 
are most likely to succeed in your ter- 
ritory. A competent study of this 
sort will go a long way toward estab- 
lishing whether you should concen- 
trate on promoting electronics, the 
apparel industry, or metalworking. It 
will deal with markets, with labor 
force, with taxes and process water— 
with the numerous factors an indus- 
trialist must consider before locating 
a plant. 


Industry Feasibility Study 


After this screening of industries, 
you may wish to go further in estab- 
lishing a documented case for certain 
industries which look particularly 
promising. This is called the industry 
feasibility study. It deals with such 
matters as the adequacy of markets 
for a plant of minimum economic 
size, the investment cost and payout 
of the plant, the specific sources and 
costs of materials and components, 
the technical processes, and the labor 
force the plant would require. In 
other words, this is a plant study in 
reverse; it demonstrates to the indus- 
trial prospect that your area has in 
detail the things he needs. 


Promotional Program 


As a fourth step, the utility should 
develop a promotional program de- 
signed to bring new employment to 
the community. Industrial prospects 
are of two principal types: the indus- 
tries now within the community which 
might be expanded or diversified; and 
new industries not now represented 
in the community. As utilities, you 
are in an excellent position to help in- 
dustry already in the region. These 
companies are presently your custom- 
ers. You have continuing business re- 
lationships with them and can confer 
frequently with their managements 
regarding plans for expansion and 
diversification. Upgrading existing 
industry is a most rewarding occupa- 
tion. A utility can help small compa- 
nies to grow bigger by offering as- 
sistance along many lines: by finding 
plant space and plant sites for ex- 
panded operations; by pointing out 

(Continued on page 258) 
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A Tribute to Nikola Tesla— 
Father of Polyphase Alternating Current 


HE month of July marks the 

100th anniversary of the birth 

of Nikola Tesla, a pioneer in the 
development and application of elec- 
tricity. Despite the tremendously 
important contributions which he 
made to the electric industry, Nikola 
Tesla has remained comparatively 
unknown. It has been said that the 
principal reason for this is that his 
inventions, unlike the electric lamp 
and telephone, are not continually 
in evidence. As a result, they and 
their inventor are little known by the 
general public. 

Tesla’s two most important inven- 
tions were the polyphase alternating- 
current system for the transmission 
of electricity and the induction mo- 
tor, with its basic concept of the 
rotating magnetic field, which was 
the heart of Tesla’s new system. 
These have been described as being 
among the several most important 
inventions in the history of the 
power industry. 

Born in Smiljan, Yugoslavia, on 
July 10, 1856, Nikola Tesla was the 
son of a Greek Orthodox Church min- 
ister who was also a linguist, writer, 
and mathematician, and an inventor 
mother. Nikola Tesla was well edu- 
cated. Following his elementary edu- 
cation at Gospic and Carlstadt, he 
studied for four years at the Poly- 
technic School at Gratz, and later at- 
tended the University of Prague for 
two years. His interest in electricity 
was first aroused while studying in 
Prague. 

Technical Career Begins 

Nikola Tesla’s technical career be- 
gan in 1881 when he joined the Gov- 
ernment Telephone Engineering De- 
partment which was installing the 
American Telephone system in Buda- 
pest. It was while engaged in this 
work that Tesla invented a telephone 
repeater—his first electrical inven- 
tion. He later went to Strassbourg 
for about two years where he in- 
stalled, maintained, and repaired 
power station equipment, and then 
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to Paris where he did electrical work 
for the Edison Electric Light Com- 
pany. During this period, Tesla pri- 
vately constructed his first commuta- 
torless motor, but could not obtain 
capital with which to develop his in- 
vention. Attracted by the remark- 
able progress being made in the 
United States in the electrical field, 
and the greater opportunity which 
he believed existed here for one with 
his interests, Tesla came to this 
country in 1884. 


Works with Edison 

Soon after his arrival in the 
United States, Tesla went to work 
with Thomas A. Edison designing 
motors and generators. At that time 
the Edison interests were devoted to 
direct current equipment, while 
Tesla was primarily interested in the 
development of alternating current. 
The association with Edison lasted 
only a short time, and in 1887 Tesla 
established his own laboratory on 
Houston Street in New York City. 
That same year he filed several im- 
portant patents covering new meth- 
ods for the production, transmission, 
and utilization of electric power. 
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The period between 1886 and 1903 
is considered to have been Tesla’s 
most productive in electrical inven- 
tion. Altogether, Tesla is said to 
have invented over 700 devices many 
of which he patented. In addition to 
the induction motor and polyphase 
system, many of his other inven- 
tions were of considerable impor- 
tance. He invented the Tesla coil or 
transformer, and laid the basis for 
subsequent development of neon 
lights. He also first advocated the 
use of oil in transformers. Tesla was 
responsible for-other important de- 
velopments of dynamos, condensers, 
and special coils. Little of his work 
after the turn of the century was di- 
rected toward the electrical power 
field, most of it being devoted to ra- 
dio and other studies. In the field of 
radio his experiments, together with 
the inspiration which he provided 
others to achieve accomplishment, 
are also noteworthy. Tesla envi- 
sioned radio, television, and the air- 
plane long before they became real- 
ities. 

Developing Niagara 

The desire of engineers to convert 
the tremendous energy of Niagara 
Falls into electric power which could 
be transmitted to distant points for 
use was a major factor in the accep- 
tance and eventual success of Tesla’s 
great electrical inventions. In 1886, 
a charter was obtained by the Ni- 
agara River Hydraulic Tunnel, 
Power and Sewer Co. for a great 
power development at Niagara Falls. 
The initial plan for utilizing the wa- 
ter envisioned development of an in- 
dustrial community close to the river 
for a distance of a mile and a half. 
Each of the mills would be driven by 
individual water wheels, and this in- 
volved the construction of a series of 
canals to supply the separate wheels, 
together with a discharge tunnel 
system. Careful study revealed that 
the cost of executing this plan would 
be much too great. The economic al- 
ternative was to locate all electric 
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production facilities at one point 
where power could be generated by 
the most efficient and economical 
means, and then transmitted to the 
mills wherever they might be lo- 
cated. A major obstacle to this latter 
plan was that it required facilities 
for transmitting the power over con- 
siderable distances, and at that time 
there was no adequate equipment by 
which this could be accomplished. 


Devices and Systems 
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secondary circuit, thereby producing 
mechanical rotation. Realizing the 
importance of Tesla’s motor and 
what it would mean for a-c service, 
George Westinghouse acquired these 
patents for the Westinghouse com- 
pany that same year. At the same 
time he secured Tesla’s services in 
order to have him work on further 
development of the a-c motor. After 
working for Westinghouse for a brief 
period, Tesla returned to his own 
New York laboratory in 1889. West- 
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and a world-wide search was begun 
by this Commission for methods and 
apparatus by which the enormous 
energy of Niagara Falls could be 
harnessed. The Commission, com- 
posed of eminent scientists from sev- 
eral countries, extended invitations 
to submit plans to 28 individuals or 
firms from six different countries. 
Seventeen projects were submitted to 
the Commission. Six were electrical 
and, of these, four proposed the use 
of direct current while two advo- 
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for which had been acquired by in 
Westinghouse in 1885. The demon- Ai 
stration was followed by the design a 
and manufacture of commercial al- wn 
ternating-current apparatus, and the ons 
actual inauguration of single phase re 
a-c service in Buffalo in November, pre 
1886. Current was transmitted at 1,- att 
000 volts and transformed to 1/20th ons 
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be served in comparison with direct tri 
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lack of successful small alternating- is 
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In May 1888, Tesla announced his : 
new polyphase system of a-c motors . 
in a paper before the AIEE. In this ( 
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A Report on the Aiken Project by the 


Electronic Research Steering Committee 


By Bernard S. Rodey, Jr.* 


Manager, Tax Department, Consolidated Edison Co. of New York, Inc. 


Presented before the EEI-AGA Accounting Conference, New York, N. Y., April 18, 1956 


EMBERS of the gas and elec- 

tric companies sponsoring the 

research project on electronic 
computing equipment by the Computa- 
tion Laboratory at Harvard Univer- 
sity naturally are entitled to know 
what can be reported about its prog- 
ress even at this early stage. The 
Steering Committee recognizes that 
there will be an instinctive effort to 
evaluate the progress to date by any- 
one interested. A few preliminary re- 
marks concerning some of the initial 
efforts, however, should be made to 
permit a fair evaluation since the 
formal approval of the project in 
May, 1955. 


Objective of the Research Project 
At the outset, it should be recog- 
nized that this project represents the 
first research effort ever attempted in 
collaboration with the Accounting Di- 
visions of the American Gas Asso- 
ciation and Edison Electric Institute. 
In addition, in the opinion of Dr. 
Aiken and the Steering Committee, it 
is the first research project of its kind 
ever attempted in the business ac- 
counting field. It should also be un- 
derstood that to date the work has 
consisted largely of preliminary 
studies and steps concerning what is 
contemplated to be at least a three- 
year program. It is, of course, funda- 
mental that the first step in any re- 
search effort covering a relatively un- 
tried area is fact-finding; that is, to 
establish at the beginning whatever 
facts are relevant and ascertainable. 
The intent of the research project 
is stated partially in the contractual 
relationship between the Associations 
and Harvard University in the fol- 
lowing language: 
. to develop and evaluate... 
“the design theory of electric ac- 
counting machines, with particular 
reference to the application of auto- 
matic electronic machinery to the 





* Shortly after the preparation of this 
report, Mr. Rodey died suddenly on 
May 11. 


needs of industry and of the elec- 
tric and gas industries specifically, 
in the fields of customer accounting, 
payroll accounting, materials and 
supplies accounting, and other re- 
lated accounting procedures.” 
(words italicized ours) 
The Steering Committee agreed in- 
itially that the first line of inquiry 
into the accounting problems of our 
companies should be customer account- 
ing. However, it is already clear as 
progress continues, that ultimately 
the research effort should not be thus 
limited, and that general accounting 
matters and the use of accounting 
controls in management will also come 
up for consideration and_ possible 
treatment. 


Harvard Research Staff Visits to 
Utility Companies 

The first specific fact-finding func- 
tion actually undertaken, after several 
meetings between Dr. Aiken and his 
staff and the Steering Committee of 
the two associations, was a 12-day 
trip made by Messrs. Iverson, Salton, 
Eastman, Greenberger, and Dr. Aiken, 
to The Brooklyn Union Gas Co., The 
Cincinnati Gas & Electric Co., The 
Cleveland Electric [luminating Co., 
Commonwealth Edison Co., Consoli- 
dated Edison Co. of New York, Inc., 
The Detroit Edison Co., The East Ohio 
Gas Co., Indianapolis Power & Light 
Co. and The Peoples Gas Light & Coke 
Co. The purpose of the trip was two- 
fold: (1) to acquaint the group with 
the variety of problems and proce- 
dures encountered in a limited but 
representative cross-section of the in- 
dustry—the information so gathered 
to serve as the basis for more de- 
tailed specific studies—and, (2) to 
introduce the group to a number of 
interested workers in the utility in- 
dustry whose advice and guidance 
might prove helpful in the future. 
Such a trip was, of course, more in 
the nature of orientation than re- 
search, but was considered important 
in that it would be helpful to the re- 
search staff as an approach to the 
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numerous variations of accounting 
practices existing among the utility 
companies. 

Subsequent to this trip, arrange- 
ments were also made with the Boston 
Edison Co., Providence Gas Co., and 
Worcester Gas Light Co. for them to 
be available to members of the Har- 
vard staff for more detailed studies in 
specific areas. Cooperation by these 
companies, of course, will permit fur- 
ther detailed study at a minimum cost 
to the project as a whole. 


Summary of Initial Efforts 

The first official meeting of the 
Steering Committee with Dr. Aiken 
and his staff, following the consum- 
mation of the contract, was held at the 
Computation Laboratory at Harvard 
University on September 26 and 27, 
1955. At this meeting Dr. Aiken pre- 
sented and the Steering Committee 
accepted an initial program as herein- 
after discussed. 

First, for example, the nature of 
the research project requires fact- 
finding in the area of the problem 
presented by our particular practices, 
as well as in the solutions available at 
the present level of technical develop- 
ment in the field of electronic account- 
ing equipment. 

Second, since commercial digital 
computers are so directly descended 
from scientific computers, it is only 
natural that the mathematics inherent 
in their use must be fully understood 
so that they can be explored in a man- 
ner compatible with any of the pres- 
ently available electronic equipment. 

Third, present computers vary in 
the relative speed of their mathemati- 
cal and logical operations and thus 
generally require a knowledge of their 
peculiar characteristics in order to 
select the mathematical approach most 
advantageous to the machines in ques- 
tion. In any particular problem, 
memory storage or speed may be at a 
premium. 

Other studies to date have explored 
specifically some of our customer ac- 
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counting problems from a viewpoint 
of the mathematics involved and pos- 
sible economic aspects. The nature of 
present and potential immediate ac- 
cess devices which may have use in 
handling our voluminous customer ac- 
counting requirements, such as data 
files; the problems of table storage 
and reference; and, even the organiza- 
tion considerations surrounding the 
installation of medium-sized com- 
puters, are also included in the studies. 

To date, the research staff of Har- 
vard have submitted two Progress 
Reports to the Steering Committee. 
Progress Report No. 1 has been for- 
mally released by the Steering Com- 
mittee, with its comments, to both the 
electric and gas associations. Progress 
Report No. 2 was received only re- 
cently and is now under consideration 
by the Steering Committee. There fol- 
lows such comments as can be made at 
this time concerning some of the spe- 
cific preliminary studies that have 
been thus far undertaken. Unless 
otherwise stated, these comments refer 
to contents of Progress Report No. 1. 


Mathematical Techniques for 
Computation and Decisions 

One of the studies, “The Evaluation 
of Piecewise Linear Functions,” by 
Peter Calingaert, represents an in- 
quiry into the basic mathematical 
structure of some of our most funda- 
mental customer accounting problems, 
namely, the basic structure of the 
typical utility rate, the problem pre- 
sented by meter readings in our 
method of measuring sales by meters, 
and the problem of computing the 
adjusted billing days to determine the 
billing period for calculation purposes. 
It was apparent that the mathematical 
conception of “piecewise linear func- 
tions,” or “sectionally linear func- 
tions,” is’a common denominator in 
each one of the elements mentioned. 

The computation problems inherent 
in block rate extensions, meter turn- 
overs, day count corrections, and 
inequality decisions have been ex- 
plored from the standpoint of 
“explicit decision” or preliminary 
determination of the “block,” using 
four alternate approaches and four 
methods of subsequent calculation, as 
well as from the standpoint of ‘“im- 
plicit decisions,” in which a mathe- 
matical formula, spanning all blocks 
but including a series of inequality 
comparisons to modify the factors 
used, computes the bill with a multi- 
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plication for each block. The various 
methods have been evaluated in terms 
of constants, comparisons, multiplica- 
tions, and additions performed to 
provide, in effect, a library of calcula- 
tion approaches available to any later 
chosen computer design. 

This review, checked against exist- 
ing commercial computers, generally 
indicated that the “explicit decision” 
choices, presently used and involving 
the fewest multiplications, tended to 
produce the greatest computing speed, 
but often at the sacrifice of instruc- 
tions and storage capacity. This study 
also brought out generally the desir- 
ability of a new machine program- 
ming instruction to develop an in- 
equality test and preserve either or 
both of the larger and smaller of 
numbers for subsequent processing. 

Logical analysis charts developed 
by utilities presently planning the 
installation of commercial computers 
were also studied in a program 
entitled “Some Remarks on the Pro- 
gramming of Logical Decisions with 
Special Reference to Public Utility 
Billing,” by Gerard Salton. 

The complex decision pattern, seem- 
ingly inherent in customer accounting, 
was thoroughly explored by Mr. 
Salton from the standpoint of ranking 
choices by frequency, expressing 
choices in terms of the arithmetic of 
absolute values (including the choices 
inherent in rate extension) ; selection 
of pre-stored instruction paths; .sepa- 
ration of decisions from calculation; 
table look-up; and order modification 
routines. 

It will be noted that the foregoing 
studies involve generally a thorough 
review of the arithmetic and decision 
problems inherent in customer billing 
programming, all undertaken to gain 
a better understanding of the possi- 
bilities of mathematical approaches. 


Customer Account Identification as 
Applied to Automatic Computing 
Machinery 

In Progress Report No. 2, Mr. 
Salton has developed an interesting 
presentation covering customer ac- 
count identification as applied to auto- 
matic computing machinery. His brief 
exposition is sufficient to suggest that 
the account numbering system affects 
almost all operations in the customer 
billing procedure. Certainly an_ in- 
efficient account numbering scheme 
can be very costly. He feels that it 
would be very worthwhile going into 
this problem in detail, especially since 
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the cost of changing over to a more 
efficient account numbering system is 
usually compared with the anticipated 
savings resulting from the change- 
over. It is felt, however, that the 
introduction of automatic computing 
machinery alone certainly warrants 
the study of account numbering 
schemes best adapted to these ma- 
chines in spite of the high cost of 
changing over to a new account num- 
bering system. 


Immediate Access Storage Devices 

Kenneth E. Iverson’s study in 
“Immediate Access Storage Devices 
for Business Records” represents an 
exploration not so much into the 
nature of our problem as into the 
present and foreseeable development 
of equipment for immediate access to 
large bodies of data. The problems of 
reference to large files, of cash post- 
ing to accounts, of making customer 
changes, and answering inquiries 
from a mass of records at the custo- 
mer’s initiative are all partially solved 
manually at present, with most of our 
past design efforts being in the fields 
of company organization and special 
design of work records for speedier 
reference, motivated by the urgency 
of operating economies and improved 
customer service. 

Mr. Iverson attempts to clarify for 
further consideration such definitions 
which surround what is, in common 
terminology, called “random access,” 
such as, “immediate access,” “search 
access,” and “coordinate access.” The 
mathematics and problems involved 
with immediate access devices are 
explored with considerable emphasis 
on the use of magnetic belt storage. 
An auxiliary inquiry is made into 
some of the innate characteristics of 
disc storage. To the extent that the 
problem permits that any of the mass 
of customer accounting utility files 
be placed on immediate access devices, 
this material will furnish useful back- 
ground as it is apparent that the 
volume of files and the methods of 
record-keeping require some thought 
beyond the present storage use made 
of the magnetic drum and the mag- 
netic core. 

As a result of this study, it has 
become apparent that an _ intensive 
inquiry must be made by representa- 
tives within our industry into the 
basic search-time requirements for 
“immediate access” to mechanized 
records, since the speed requirement 
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tends to determine both the type and 
cost of such equipment. This study 
has been undertaken by the American 
Gas Association and Edison Electric 
Institute Customer Relations Com- 
mittees. 


Computers and Management Reporting 
In Progress Report No. 2, Mr. 
Iverson includes an interesting paper 
entitled “Computers and Management 
Reporting.” He states that thus far, 
the best way to utilize a computer 
in the improvement of management 
reporting is not at all clear. The three 
possibilities frequently suggested are 
more complete, more frequent, or 
more timely reports. These possibili- 
ties, of course, represent only quanti- 
tative improvements in present re- 
porting methods, and they take 
advantage of only one characteristic 
of the computer—its high speed. He 
sums up in the following statement: 
“There is little doubt that de- 
velopments in the application of 
certain mathematical techniques 
such as linear programming and 
game theory will eventually reduce 
to a mechanical routine many 
decision processes now requiring 
the exercise of mature judgment. 
The importance of judgment will, 
however, remain, although the 
problems requiring its exercise may 
change radically. Also remaining 
will be the problem of educational 
reporting, the problem of how best 
to communicate large amounts of 
quantitative information from ma- 
chine to man.” 


Accounts Receivable on a Magnetic Drum 

A related look into the more fore- 
seeable future was undertaken by 
Willard L. Eastman in a study on 
“Accounts Receivable on a Magnetic 
Drum.” Assuming the use of a slow 
speed, high density drum, now under- 
going commercial development, an 
accounts receivable procedure was 
visualized, storing limited accounts 
receivable data for approximately 
200,000 accounts. 

Gross and discount amounts, a cash 
coupon batch number, combined credit 
and discount code, and an account 
number check digit were assumed to 
be stored on the drum. The account 
identity was assumed to be deter- 
mined by the location drum address. 
Basic routines and time requirements 
for drum loading at billing, cash 
coupon sorting, posting and balancing, 
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initiation of credit action, trial bal- 
ancing, and search for customer 
inquiry were generally regarded as 
theoretically possible. Unsolved and 
emphasized as vital in this type of 
approach was a “dense” numbering 
system for two-dimensional drum 
storage. 

Further pursuit of “immediate ac- 
cess” type storage of severely limited 
data is also dependent on field study 
by public utility representatives of 
the information required in the more 
frequent references to our files. 


An Analysis of the Account Information 
Required for Handling Telephone 
Inquiries 

Again, Mr. Eastman, in Progress 
Report No. 2, has developed and dis- 
cussed thoroughly the account informa- 
tion required for handling telephone 
inquiries from utility customers. The 
basis of his investigation is a survey 
consisting of the transcripts of 3,378 
calls to bookkeeping stations recorded 
during a four-week period by Indian- 
apolis Power & Light Co. from May 
16th to June 10th, 1955. 

He states that telephone inquiries 
for account information possess three 
important characteristics which affect 
the customer accounting system. 
First, the time allowed for obtaining 
the necessary information appears 
narrowly restricted; second, the gsder 
in which telephone inquiries’ are 
received is essentially random; and, 
finally, the volume of information 
which must be accessible for answer- 
ing the telephone inquiries is large. 
Consequently, relatively fast random 
access is required to a large body of 
information. 

Because of the importance of these 
requirements, as stated before, de- 
tailed studies have been undertaken 
by industry committees to determine 
more precisely what information is 
required in the handling of telephone 
inquiries, how frequently it is re- 
quired, and with what rapidity the 
answers must be given. 


Standard Flow-Chart Symbols 

A study of “Chart Representations 
of Data Processing Systems,” by 
Anthony G. Oettinger, was first oc- 
casioned by the problems encountered 
by the staff in attempting to study 
logical charts of contemplated com- 
puter operations submitted by utili- 
ties making intensive studies for the 
use of commercial machines; and, 
second, work simplification charts of 


Page 239 


present customer accounting opera- 
tions submitted by companies who had 
expressed their punch card and 
manual operations in chart form. 
Since the manufacturers of computing 
equipment all tend to use different 
charting techniques modified by the 
companies (and companies use dif- 
ferent approaches in work simplifica- 
tion analysis), a serious semantic 
problem was faced by the staff in 
understanding the various types of 
chart language used. 

This lack of a “common language” 
had not presented any problem in the 
past because charts had apparently 
not been extensively interchanged 
between companies. An effort is being 
made to analyze the nature of some of 
the charting approaches used, with 
the intention of developing some 
standardized pattern of charting 
which would reflect the advantages of 
some of the systems encountered. 
Such a standard method of charting 
might be used for analysis by the staff 
and for restatement of staff findings, 
and, if sufficiently desirable, conceiv- 
ably be used within the utility 
industry for analysis and interchange. 


Table Compression to Conserve Storage 

Frederick P. Brooks, Jr., having 
had experience in the planning and 
application of medium-sized compu- 
ters in commercial fields, called upon 
his experience in two areas. A com- 
mentary on “The Use of Tables in 
Digital Computers,” recognized the 
considerable use of mathematical 
tables in customer accounting applica- 
tions in such areas as rate structures, 
storage of data, revenue, and rate 
analysis purposes. Some of the 
methods of optimum table arrange- 
ment and reference, as well as com- 
pression of data by calculating 
further data in the table, have been 
reviewed. These observations offer 
significant background material for 
use and application in the storage of 
data in any hypothetical machine and 
are generally valid in the use of tables 
in any commercial machine, given 
that the approaches suggested are 
applicable to the particular data to 
be stored. 


Business Computer Management 

Mr. Brooks also contributed a 
general commentary on “Business 
Computer Management,” which was 
presented with some amplification at 
the Public Utility Electronics Semi- 
nar in Philadelphia on November 30, 
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1955. Stress was placed on the use- 
fulness of an applied mathematician 
in a commercial area, which is sup- 
ported generally by the mathematical 
approaches to our problems presented 
in earlier papers. Since most of the 
discussion in computer installation 
deals with original programming, 
Mr. Brooks’ commentary on the prob- 
lem of “maintaining programs” to 
reflect changing conditions and in- 
creasing skills in programming gives 
some weight to an often-overlooked 
aspect of computer organization. 

The discussion on the evaluation of 
equipment already in use probes some- 
what beyond the present status of 
commercial computers in utilities, but 
does forecast some thinking on what 
will necessarily generate as sub- 
sequent computer installations are 
contemplated. 


A Functional Unit Notation for 
Punched Card Systems 

In Progress Report No. 2, Mr. 
Brooks now joins with Peter Calin- 
gaert in developing a system of symbol 
notations for use in connection with 
describing punched card operations. 
The authors, in proposing this sys- 
tem, state that while the present 
flow-charting methods are useful for 
training and operator guidance, they 
are inadequate as a tool for system 
analysis. Their paper is entitled “A 
Functional Unit Notation for Punch- 
ed Card Systems,” and is undoubtedly 
an important further contribution 
toward the necessary adoption of a 
“common language” in the data proc- 
essing field. 


Service Use Analyses—An Introduction 

Mr. Calingaert, in Progress Report 
No. 2, discusses the possibilities of 
statistical analyses to predict revenue 
changes, in a paper entitled, “Service 
Use Analyses — An Introduction.” 
Statistical analyses of service use 
distribution have long been used by 
public utility companies to satisfy 
both internal and external needs. They 
are used internally to predict revenue 
changes due to the passage of time 
or contemplated rate changes, or 
further, to forecast new patterns of 
service use, and to direct sales pro- 
motional efforts. Such analyses are 
used externally to justify to regu- 
latory bodies the company’s expecta- 
tion of revenue changes resulting 
from proposed rate changes or from 
actual or expected changes in the 
distribution of use. 
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Summarization of New Research Areas 

It is apparent and should be 
expected, that the research work 
undertaken so far is basically fact- 
finding, and in no sense conclusive. 
Correspondingly, some of the studies 
now contemplated arise from the re- 
sults obtained from those already 
completed. Thus, progress is gradually 
made. 

A more extended field study of the 
data and time requirements of custo- 
mer inquiries is being undertaken, 
largely by the AGA-EEI Customer 
Relations Committee, to clarify the 
problems and potentials of ‘“im- 
mediate access” equipment. 

The pros and cons of various ac- 
count numbering schemes, including 
hypothetical ‘‘dense numbering” 
schemes, are being studied in relation 
to the mechanized storage of customer 
accounting records, particularly in 
respect to two-dimensional reference. 

The problem of a standard form of 
symbol - charting for electronic data 
processing is still under review, while 
a set of chart symbols for representa- 
tion of basic functions (rather than 
machines) has been developed for 
punched card systems. 

Fact-finding study has begun on the 
subject of rate analysis, with empha- 
sis on reduction of the scope of this 
work by extrapolation in time, sam- 
pling, and data manipulation coincident 
with other data processing. Steering 
Committee members are furnishing 
typical rate analysis tables to provide 
material for study. 

A new inquiry is being made into 
the subject of the presentation of 
management data generally, possibly 
by electronically developed visual 
means, using analogical rather than 
digital techniques. 


Conclusion 

It should be remembered that a 
complete pattern cannot very well 
emerge until all aspects of the problem 
are thoroughly understood, and a 
thorough comprehension of the nature 
and potentialities of computer com- 
ponents at the present state of 
engineering is available to match a 
realistic understanding of the prob- 
lem. Leo Bogart, Associate Director 
of Research of McCann-Erickson, Inc. 
and author of How to Get More Out 
of Marketing Research, comments in 
an article with the same title as his 
book in the January and February 
Harvard Business Review: 
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Charles L. Campbell 


Charles L. Campbell, former Presi- 
dent and Chairman of the Board of 
The Connecticut Light & Power Co., 
died on July 9, 1956, of a heart at- 
tack at Weekapaug, R. I., where he 
was vacationing. He was 78 vears 
old. 

A native of Canada, Mr. Campbell 
came to this country as a youth. 

He held the position of treasurer 
of The Dayton Power and Light Co. 
prior to joining United Electric Light 
and Water Co. in New Haven, Conn. 
In 1917, when United was merged 
with Connecticut Light & Power, Mr. 
Campbell retained the post of secre- 
tary and treasurer which he held 
with United. He was named vice 
president and treasurer of CL&P in 
1929, and was elevated to the presi- 
dency in 1937. 

In 1948 he became chairman of the 
board, a position which he retained 
until his retirement three years ago. 
He had served as an advisor to the 
company since that time. 

Active in industry affairs, Mr. 
Campbell served as a member of the 
Edison Electric Institute’s Operating 
Committee from 1936 to 1943. The 
Operating Committee was a forerun- 
ner of the present EEI Board of Di- 
rectors. 

Mr. Campbell also was one of the 
founders of the Connecticut Expendi- 
ture Council, a study agency. 


“Businessmen must remember 
that all science is a continuous 
process of exploration and dis- 
covery with a constant progression 
from one level of knowledge to the 
next.” 

Work undertaken thus far must be 
regarded in this light—simply as one 
level of knowledge reflecting a pattern 
of detailed study of different aspects 
of our customer accounting problem 
with further “constant progression” 
contemplated in apparent levels of 
knowledge. As the background of 
knowledge in both the area of our 
problem and the electronic components 
available becomes clear, the ultimate 
pattern of research and_ possible 
solution will also become more ap- 
parent to the staff, the Steering Com- 
mittee, and the industry. 
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Purchasing and Stores Boston Meeting 


Is Largest of Recent Years 


ITH the largest registrations 
\Y, in recent years, the EEI Pur- 
chasing and Stores Committee 
held its ninth annual meeting at The 
Sheraton Plaza in Boston, Mass., on 
May 7, 8, and 9, 1956. Following the 
opening remarks by Chairman Wm. 
M. Holls, Baltimore Gas and Electric 
Co., and a welcome to Boston on be- 
half of the host company by Thomas 
G. Dignan, President and General 
Manager, Boston Edison Co., discus- 
sions were held on Monday and Tues- 
day, May 7th and 8th, on subjects of 
extreme interest and importance to 
purchasing and stores personnel. 


Departmental Influence 

On Monday morning, G. H. Cole, 
of the Alabama Power Co., opened 
the meeting with a paper on “Depart- 
mental Influence and Interest in Pur- 
chases.” He indicated that “the fact 
remains that the purchase function 
is the least controlled of any major 
function in the utility organization. 
In sales, engineering, and operating 
problems, there are diversified inter- 
ests throughout the organization, 
particularly in major transactions 
and with recommendations given 
consideration, but the final decision 
usually rests with one executive or 
a designated staff member, of course 
being subject to consultation and 
direction of executive management. 
This often is not so in the purchase 
function. Although there are other 
departmental influences in stores and 
accounting management, such are to 
a lesser extent than in purchasing 
transactions.” To review whether or 
not the utility organization is realiz- 
ing the full potentialities of the pur- 
chasing department, Mr. Cole listed 
a number of questions on which a 
check was recommended which might 
call for a re-examination of the pur- 
chasing setup. 


Measuring Performance 
On the subject of “Methods of 
Measuring Performance in Stores 
Operations,” R. S. King, Union Elec- 
tric Co. of Missouri, reporting for his 
project committee, indicated that of 
the companies furnishing informa- 


tion on this subject, a vast majority 
receive a monthly Stores Financial 
and Operating Report, the informa- 
tion in which varies but which is 
fundamentally the same. A list of the 
expenses itemized on these reports 
was tabulated. Other reports used 
in measuring stores performance 
were listed and it was shown that 
two reports—Financial and Operat- 
ing and Value of Issues—are used to 
the greatest extent. From this, the 
project committee assumed that cost 
per dollar of material issued is the 
unit of measure most commonly used. 
Mr. King stated that his committee 
thought that it should continue the 
study until it brought into being 
standard performance reports, or 
concludes that present methods are 
adequate. To measure stores per- 
formance, so that statistics will be 
of value to those interested, and per- 
mit comparison with others, a break- 
down of operations into major func- 
tions may be the answer. 

A group luncheon on Monday was 
topped off by a pointed and interest- 
ing talk on the “plus” and “minus” 
of the utility situation as viewed by 
Thomas H. Carens, Vice President, 
Boston Edison Co. 


Traffic as Purchasing Function 

Opening the Monday afternoon ses- 
sion, F. E. Baxter, Pacific Gas and 
Electric Co., discussed “Traffic as a 
Purchasing Function,” pointing out 
that it is considered to be a basic 
function of purchasing not only to 
acquire the right materials at the 
right prices but to be certain that 
they are delivered to the right places 
at the right time. He outlined briefly 
the manner in which traffic functions 
in his company are carried out and 
gave a few specific instances in 
which savings have been effected by 
centralized control of traffic opera- 
tions. Traffic and expediting func- 
tions in several other companies that 
administer such an activi_, were also 
briefly highlighted. Mr. Baxter con- 
cluded that experiences show that 
substantial direct monetary savings 
can be effected by an active traffic 
section and from their viewpoint the 
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greatest benefits can be derived from 
a centralized group of specialists. 

R. L. Leach, Georgia Power Co., 
followed with a discussion for his 
project committee on the “Accumu- 
lation, Handling, Grading and Sales 
of Scrap and Obsolete Material and 
Equipment.” The potential amount of 
scrap sales is important enough to 
deserve the best thought and con- 
stant and careful attention, Mr. 
Leach pointed out. His paper, which 
is the result of a questionnaire sur- 
vey of over 50 companies, revealed 
no startling developments; however, 
one indication is that, in all impor- 
tant connections, the same practices 
and procedures are all generally fol- 
lowed. Some of the items brought out 
in this report indicated that scrap is 
concentrated at selected points by 
the majority of utilities prior to sale 
and scrap is generally sold either by 
purchasing or stores personnel, or 
by personnel engaged in salvage 
work. Scrap is predominantly sold on 
the basis of competitive bidding and 
on the basis of periodic offering of 
accumulations as they exist. 


When and How Much to Buy 

J. F. Estill, Jr., Houston Lighting 
& Power Co., opened the Tuesday 
morning session with a report for his 
project committee on “When and 
How Much to Buy.” This was pre- 
sented not as a set of standard for- 
mulas or practices for all to follow, 
but rather a discussion which it is 
hoped will stimulate thinking on the 
subject and cause members to re- 
view their practices to be sure that 
they are the very best for their par- 
ticular company. Size of emergency 
or “cushion” stock, the rate at which 
the material is used up or issued 
from the storeroom, buying quantity, 
average and maximum _ inventory, 
“lead time,’ procurement time in 
terms of a number of pieces, cost of 
procuring the material and carry in- 
ventory, and the unit cost of the item 
are a number of factors and elements 
of importance in determining when 
and how much to buy. Most com- 
panies arrive at the answer of order- 
ing quantities by judgment based on 
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experience. Too much emphasis can- 
not be laid on close contact and com- 
munication between the stores, pur- 
chasing, engineering and using de- 
partments. 

C. H. zurNieden, Philadelphia 
Electric Co., followed with a pictorial 
slide presentation under the subject 
of “Handling and Storing of Material 
(Including Problem Material).” This 
consisted of a projection of a num- 
ber of interesting and appropriate 
slides assembled from various com- 
pany operations which illustrated the 
use and application of various equip- 
ments and method to the handling 
and storing of material, some of 
which may present special problems. 


31 Safety Merit Awards Include a 24 Million 


NE of the four highest awards 

in the history of the EEI Safety 

Merit Award was included in the 31 

awards presented during the period 

between March 15, 1956, and June 
30, 1956. 

The award to the 4,650 employees 
of Alabama Power Co.’s_ Electric 
Operations recognized 4,653,272 man- 
hours of accident-free operation. 
This group comprises all personnel 
of the company with the exception 
of the small proportion engaged in 
coal mining operations. Earlier 
awards which equal or surpass this 
impressive record are certificates 
which recognize Baltimore Gas and 
Electric Co.’s Power Transmission 
Stations’ achievement of 7,000,000 
accident-free man-hours, Texas 
Power & Light Co.’s 5,000,000 man- 
hours by all employees, and Georgia 
Power Co.’s_ 4,000,000 man-hours 
reached by the Augusta Division. 

Two other awards, each recogniz- 
ing 1,000,000 man-hour records, were 
presented in this period to the Pro- 
duction Department and Eastern Di- 
vision of Alabama Power. Since the 
award was inaugurated in 1943, this 
company has amassed a total of 59 
certificates. 

The Cleveland Electric Illuminat- 
ing Co., after pushing the company- 
wide total over the 1,000,000 man- 
hour mark nine times in the past, 
succeeded in this period in going on 
to the 2,000,000 mark and then to the 
3,000,000. 

Impressive calendar periods of 
time worked without accident are in- 
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This presentation proved interesting 
and illustrative to those who may be 
confronted with similar problems in 
their own operations. 

Roger J. Coe, Vice President, 
Yankee Atomic Electric Co., ad- 
dressed the group luncheon on Tues- 
day on the general subject of atomic 
power in New England and made a 
report on the affairs of Yankee 
Atomic Electric Co. He stated that 
approval had been received from the 
Atomic Energy Commission to go 
forward with a 134,000-kw atomic 
power plant to be located in the 
Town of Rowe on the Deerfield River 
in the Northwestern corner of Massa- 
chusetts. The entire cost of the plant, 


herent in some of the awards. The 
75 employees who comprise Pennsyl- 
vania Electric Co.’s Somerset Dis- 
trict worked from September, 1946, 
to December, 1955, inclusive, or for 
almost ten years, to earn their 
award. The certificate to Southern 
California Edison Co.’s Coast Sub- 
station Department represents more 
than six years of work without acci- 
dent. 

Gratifying to the Accident Pre- 
vention Committee was the propor- 
tion of the awards presented in this 
period which were made to entire 
companies. 

The 31 Safety Merit Awards made 
during the recent period are as fol- 
lows: 

Alabama Power Co. 

Production Department. 1,025,451 

Eastern Division ...... 1,001,125 

Electric Operations .... 4,653,272 
Appalachian Electric Power Co. 

Entire Company ....... 1,193,072 
Baltimore Gas and Electric Co. 

Electric Distribution 

Dept.—Overhead Div. 1,030,699 
Central Maine Power Co. 

Central Division ....... 1,000,858 
Central Power and Light Co. 

Corpus Christi District 

—Contest Div. No. 2.. 1,146,355 

Valley District—Contest 

(2 oe re 1,108,626 
The Cincinnati Gas & Electric Co. 

Electric Production Dept. 

—West End Station.. 2,001,026 
The Cleveland Electric Tllumi- 
nating Co. 

Entire Company ....... 1,000,000 
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estimated at $35,000,000, will be pri- 
vately financed, while the Atomic 
Energy Commission will underwrite 
a research and development program 
directed toward design of the reactor 
core and nuclear fuel system esti- 
mated to cost several million dollars 
more. It is planned to start construc- 
tion operations at Rowe in the spring 
of 1957 and to have the plant in full 
operation by mid-1960. 

“Stock Control” was the subject of 
the first topic on the Tuesday after- 
noon program. Led by E. J. Martin, 
New Orleans Public Service Ince., 
members of this project committee 
explained various methods of stock 

(Continued on page 251) 


Man-Hour Record 


Heavy Overhead Con- 


struction Dept. ...... 1,000,000 
Entire Company ....... 2,000,000 
Distribution Group .... 1,000,000 
Electrical Operation 

MONEY. Aatedannceaoaau 1,000,000 
Entire Company ....... 3,000,000 


Lines & Service Division 1,000,000 
Metering & Underground 
Dept. 
Consumers Power Co. 
Flint Division — Owosso 
PEIN Gach oeeak au 1,650,675 
Western Division—Elec- 
tric Production & 
Transmission Dept. .. 
Consolidated Edison Co. of 
New York, Ince. 
Distribution Operation— 
Service Bureau ...... 1,000,000 
Westchester Operations. 2,000,000 
Gulf States Utilities Co. 
Entire Company ....... 2,000,000 
Monongahela Power Co. 
Parkersburg Division .. 2,108,764 
New Orleans Public Service Ine. 
Engineering Department 2,000,000 


1,000,000 


1,025,373 


Electric Department ... 1,028,528 
Northern States Power Co. 

Entire Company ....... 1,814,848 
Pennsylvania Electric Co. 

Somerset District ...... 1,026,250 


Southern California Edison Co. 
Coast Substation Divi- 


eee Cre eee 1,000,507 
Hydrogeieratian Divi- 
sion 1,011,160 
Tampa Electric Co. 
Entire Company ....... 1,414,979 


The United Illuminating Co. 
Entire Company ....... 1,042,666 
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Traffic As a Purchasing Function 


By Frank E. Baxter 


Manager, Purchasing and Stores Department, Pacific Gas and Electric Company 


An address before the EEI Purchasing and Stores Committee, Boston, Mass., May 7, 1956 


HE purchasing profession has 

been striving for the past several 

years for increased recognition 
of the importance of the purchasing 
function in management. To attain 
this recognition, it must continue to 
broaden the scope of its activities 
along lines that will improve the earn- 
ings statement and demonstrate that 
there are certain fields in which it 
can perform more effectively than 
other departments by the nature of its 
experience and training and the spe- 
cial qualifications peculiar to purchas- 
ing. It appears to me that traffic is 
one such field. It also seems likely that 
the traffic function has not had the 
attention of some public utility pur- 
chasing people that its importance 
seems to deserve. 


Transportation Control 

It is considered to be a basic func- 
tion of purchasing not only to acquire 
the right materials at the right prices 
but to be certain that they are deliv- 
ered to the right places at the right 
time. It is, therefore, certainly not 
illogical that the purchasing agent 
should have the primary responsibil- 
ity for controlling transportation 
costs, routing of shipments, and time 
in transit. This function, in a public 
utility, fits quite naturally into the 
purchasing and stores activity. The 
following factors may serve to illus- 
trate this point: 

1. Economical size of orders, i.e., 
proper order quantity, is influ- 
enced by the discounts available 
on purchases of transportation 
as well as by the selling price of 
the article and other factors. 
Since freight cost is a part of the 
cost of acquisition, and often an 
important part, it is a factor in 
proper inventory control. Water 
shipment versus rail shipment, 
for example, may require analy- 
sis from the standpoint of both 
price and time of delivery. A 
delay incurred by selecting water 
shipment, in some instances, can 
even offer a temporary solution 
to an excessive inventory. 

2. Purchasing’s responsibility for 


expediting also requires that its 
attention be given to time in 
transit which, of course, is influ- 
enced by the method of transpor- 
tation selected. It sometimes in- 
volves tracing and re-routing of 
shipments to overcome manufac- 
turing delays. 

3. The saving to be derived from 
“in-transit” rates on commodities 
to be processed en route to final 
destination is an item which can 
amount to thousands of dollars. 

4. The possibility of negotiating 
special commodity rates with car- 
riers and regulating agencies 
where goods are to move in vol- 
ume over a given route is a fac- 
tor to be considered. Coal pur- 
chases and large tonnages of line 
pipe for gas transmission mains 
are typical examples. 

5. In a utility covering an extensive 
service territory, such as our 
own, economies to be effected in 
intra-company hauling by com- 
mon carriers and contract haul- 
ers are substantial both through 
careful scheduling of trucks to 
obtain the benefits of two-way 
hauls as well as through giving 
attention to the possibilities of 
combining shipments, and to ne- 
gotiations toward improving 
established class rates. 

6. Savings to be realized by close 
attention to the routing of ship- 
ments made direct from local or 
intra-state vendors to substores 
or points of use within the util- 
ity’s operating territory are an 
important factor. 


Centralization Example 

Since my company has seen fit to 
centralize traffic matters under the 
Purchasing and Stores Department, it 
might be appropriate, first, to outline 
briefly the manner in which our traffic 
functions are carried out and give a 
few specific instances in which we 


‘think savings have been effected by 


centralized control of traffic opera- 
tions. We would certainly not contend 
that ours is necessarily the best ar- 
rangement nor that it would fit the 
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requirements of every other utility 
company, but it can probably be con- 
sidered reasonably typical of a utility 
operating in a rather large service 
area. 

Pacific Gas and Electric Co. oper- 
ates in an area of about 94,000 square 
miles. Its electric territory includes 
the Northern and Central portions of 
California. Materials and supplies are 
distributed from more than 180 sub- 
stores (or subwarehouses) at stra- 
tegic locations throughout the terri- 
tory. Over 660 miles separate the 
extreme ends of this subwarehouse 
system. The substores are supplied 
partially by direct shipment from 
vendors and partially from back-up 
stocks carried at our central ware- 
house in the vicinity of San Francisco. 
Since the company serves both gas 
and electricity, the Purchasing and 
Stores Department also operates a 
pipe wrapping plant located about 30 
miles south and east of San Francisco 
where 8 to 10 million feet of pipe are 
received, wrapped, and shipped to sub- 
stores and points of use each year. 
We disburse some 4% to 6 million dol- 
lars worth of material through the 
stores system each month, exclusive 
of fuel oil. An average of about 4 mil- 
lion pounds of freight are shipped 
each month from the central ware- 
house alone. Since most of this mate- 
rial has to be delivered over consider- 
able distances to a variety of destina- 
tions, it can be seen that efficient and 
prompt dispatching of carriers and 
careful analysis and control of trans- 
portation costs are important. Since 
the end of World War II we have en- 
gaged in a rather extensive program 
of plant expansion also, involving an- 
nual construction expenditures rang- 
ing from 130 to 195 million dollars. 
This has teaded to place further em- 
phasis on the importance of control- 
ling transportation costs. 


Former Arrangements 
At one time, traffic control respon- 
sibility was divided between three 
departments. The routing of incom- 
ing shipments, auditing of freight 
bills. filing of claims against carriers, 








Page 244 


and passenger reservations were as- 
signed to the Comptroller; the dis- 
patching of carriers from our central 
warehouse to substores was the func- 
tion of the Stores Division; and, the 
movement of heavy equipment from 
rail siding or points of delivery with- 
in Califernia to construction sites was 
solely the responsibility of the General 
Construction Department. While at- 
tempts were made to coordinate these 
activities to the best advantage of the 
company by close cooperation between 
departments, the arrangement did not 
make for greatest efficiency. Trans- 
portation costs as well as clerical ex- 
pense were, at times, higher than they 
might have been had the responsibili- 
ties been concentrated under one de- 
partment. In 1951 all traffic functions 
other than the auditing of freight bills 
and filing of claims were assigned to 
the Purchasing and Stores Depart- 
ment, the latter being retained by the 
Comptroller. In 1955 these functions 
also were transferred to the depart- 
ment and assigned to the Stores Di- 
vision. 

Our traffic organization, as now con- 
stituted, consists of three groups or 
sections, each with a relatively small 
number of personnel. In the Purchas- 
ing Division of the Purchasing and 
Stores Department are a traffic ana- 
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lyst and a traffic clerk who report to 
the administrative assistant to the 
department manager. The traffic ana- 
lyst, essentially, acts as an adviser on 
freight rates and routings. He directs 
or assists buyers and personnel of 
other departments in the analysis of 
special traffic problems and handles 
negotiations with carriers for special 
rates. In effect, he is responsible for 
such traffic functions as would be ex- 
pected of a traffic consultant, except 
that he is in constant day-to-day touch 
with all phases of the company’s 
traffic problems. 


Shipping Guide 

The specific functions of this two- 
man traffic section include the prepa- 
ration and maintenance of a Shipping 
Guide which is distributed to all 
buyers, division storekeepers, and de- 
partments concerned with shipping 
problems. This Guide directs the meth- 
od of shipment to be used for all 
normal less-than-carload shipments 
under 10,000 pounds. 

This section also handles the rout- 
ing instructions on all purchase orders 
involving shipments over 10,000 
pounds or which present a particular 
traffic problem, when the terms of 
sale are f.o.b. point of origin. In ad- 
dition, assistance is rendered to the 


TRAFFIC ORGANIZATION 
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buyers by the estimating of trans- 
portation charges from various points 
to aid them in determining the lowest 
over-all bid. Reservations and accom- 
modations for General Office em- 
ployees traveling on company business 
are also handled by this section. 


Savings from Traffic Analyst 


Substantial monetary savings are 
being made as a result of studies made 
by the traffic analyst. As an example, 
the use of the in-transit privilege in 
the shipment of pipe in and out of our 
pipe wrapping plant was _ initiated 
after the establishment of this section 
in purchasing. Now, with some few 
exceptions, bare pipe is shipped from 
our suppliers to the wrapping plant, 
then re-shipped to the divisions at the 
charge that would have applied if the 
shipment had been made direct from 
supplier to the end-point plus the 
nominal in-transit charge. Through 
this privilege we realize a saving of 
over $25,000 a year. 

Another example that may be cited 
to show the important influence traffic 
considerations may have on costs re- 
lates to a study of the method of ship- 
ping large diameter penstock pipe to 
a hydroelectric construction project 
on the Feather River, some 200 miles 
from the point of fabrication in the 
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Fig. 1—Traffic Organization for Pacific Gas and Electric’s Purchasing and Stores Department 
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San Francisco Bay Area. After dis- 
cussing the problem with the Engi- 
neering Department and conducting 
an investigation with various types of 
carriers, the Traffic Section found 
that lengths 30 ft long, 14% ft in 
diameter, and weighing 30 tons, which 
could not be transported by rail, could 
be shipped by barge up the Sacra- 
mento River, then by truck under spe- 
cial permit to the jobsite. A saving of 
approximately $400,000 in the cost of 
the project was realized by avoiding 
the necessity of specifying two pen- 
stocks of smaller diameter as original- 
ly proposed. 

As pointed out earlier the traffic 
analyst handles negotiations with car- 
riers for special rates. As an example 
of the economies which can be effected 
by this activity, a rate reduction has 
recently been negotiated with a rail 
carrier on the shipment of 34-in. gas 
line pipe from Geneva, Utah, to 
Needles, Calif., which will save the 
company about $35,000. 

At the present time we are analyz- 
ing our practices with regard to ship- 
ment of poles to our field locations. We 
are looking at this with the idea of 
changing the pattern of distribution 
from our sources of supply to the 
many points of receipt so as to obtain 
the lowest freight cost. At this stage 
of the study it appears that we should 
be able to cut our over-all annual costs 
by around $35,000. 


Traffic Dispatcher 


In the Stores Division of the Pur- 
chasing and Stores Department, a 
traffic dispatcher is employed under 
the supervisor of the Receiving and 
Shipping Section of our central ware- 
house. His function, generally, is to 
determine rates, calculate comparative 
shipping costs applicable to alternate 
methods of transportation, and to se- 
lect and dispatch common carriers and 
contract haulers as necessary to trans- 
port supplies and equipment from this 
central distribution point to the sev- 
eral substores and to construction 
projects. He also schedules return 
hauls, coordinating them with outgo- 
ing deliveries. 

Control of the transportation of 
materials from the central warehouse 
includes the pooling and consolidation 
of shipments to various intermediate 
substores to obtain the benefit of the 
split-delivery privilege allowed by 
common carriers. This system of com- 
bining individual lots and grouping 
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Fig. 2—Locations of Substoxes for Pacific Gas and Electric’s 
Purchasing and Stores Department 


them as larger lots in one shipment 
provides us with an annual saving of 
approximately $26,000. 

Late in the afternoon, prior to the 
next day’s shipments from the central 
warehouse, weights of all orders are 
placed on a routing sheet. From this 
information, the type of equipment 
needed, split-deliveries, consolidations, 
and scheduling of proper carriers are 
determined. We are now considering 
a new system of shipping whereby 
loads would be dispatched only once a 
week to each substore. This would 
raise the average shipping weight, 
allow a lower rate and, we estimate, 
would reduce transportation costs ap- 
proximately $100,000 a year. 

We were paying class rates for ship- 
ping material by truck from the cen- 
tral warehouse to local substores on 
deliveries where time was of the 
essence. We applied to the State Pub- 
lic Utilities Commission and obtained 
an authorization for a carrier to de- 
part from class rates and change to a 
monthly rate. This permits a $6,000 
a year saving in freight charges and 


has eliminated a sizable amount of 
clerical work. 

The traffic dispatcher also advises 
divisions and departments of the most 
economical methods of routing intra- 
company shipments not covered by the 
Shipping Guide. This practice avoids 
the excessive combination rates which 
arise when a shipment is made to a 
point not served by the originating 
carrier who must transfer shipment 
to another carrier with whom there is 
no agreement as to pro-rating revenue. 
Also, it may be possible to use a con- 
tracted truck which is already in the 
vicinity or to set up a split pick-up 
with another substore. 


Carriers for Special Hauls 


The central warehouse traffic func- 
tion also includes the selection and 
dispatching of contract carriers for 
special hauls such as transportation 
of pipe, movement of heavy construc- 
tion equipment from one job to an- 
other and the transport of a large 
piece of plant equipment from rail car 
to jobsite. This activity includes the 
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negotiation of bids, preparation of 
contracts and communicating with 
field personnel to advise them of the 
truck’s anticipated arrival time so 
that loading crews and equipment will 
be available to avoid lost time. Sub- 
stantial tangible and intangible sav- 
ings result from this coordination and 
from the negotiation of special con- 
tracts for some of these major hauls. 


Freight and Claims Section 


The third phase of our traffic activ- 
ity is administered by the Freight 
and Claims Section in the Stores Di- 
vision. Loss and damage claims of 
$1.00 or more are filed and followed 
up by this group until settled. This 
section also audits all freight bills 
amounting to $1.00 or more. With the 
exception of a small volume of freight 
bills for shipments between divisions 
which are paid by the receiving di- 
vision, the bills are audited by this 
section before payment. If the freight 
bill is found to contain an obvious 
error, the payment of the corrected 
amount and a notice of correction are 
forwarded to the carrier. If the source 
of the error is not obvious or there is 
an undercharge, the bill is returned to 
the carrier for correction. We recover 
$10,000 to $15,000 each year under 
this freight bill auditing procedure. 

The Freight and Claims Sections 
also audits all vendor invoices where 
there is a freight charge or adjust- 
ment or where prepaid freight charges 
are not deducted on the invoice from 
the amount upon which California 
Sales or Use Tax has been computed. 
Invoices in this category are audited 
to see that freight charges billed to 
the company are correct and are those 
assumed under the terms of purchase. 
They are reviewed also to see if excess 
transportation charges have arisen 
from mis-routing and to see if state 
sales or use taxes have been incorrect- 
ly assessed against transportation 
charges after passage of title. We re- 
cover approximately $35,000 a vear on 
vendor overcharges of this type by 
following the described procedure. 


Differing Approaches 


The organization and functions 
which have been described are adapted 
to our particular operations which are 
characterized by a high volume of ma- 
terial and supply disbursements over 
an area extending a distance almost 
equal to the span from Chicago to 
New York. A more compact operation 
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would not require some of the traffic 
activities which we consider essential. 
For comparative purposes, therefore, 
key features of the traffic organiza- 
tions of several major electric utilities 
have been reviewed. These will be 
described briefly with emphasis placed 
on those phases where their ap- 
proaches differ from ours. 

The traffic activities which were 
surveyed ranged from those carrying 
out only minimum essential functions 
to departments sufficiently staffed to 
perform traffic analysis work. Each 
company appeared to have a traffic 
organization well adapted to its size, 
number of storeroom locations and 
geographical area served. Several 
practices were found to be common. 
In general, the traffic sections handle 
routing of shipments from vendors as 
called for, tracing of shipments, di- 
versions, or reconsignments, and 
claims for loss or damage in shipment. 


Commonwealth Edison Method 


In the Commonwealth Edison Co., 
which serves an 11,000 square mile 
area including Chicago, traffic and 
expediting functions are combined in 
a centralized activity under the direc- 
tor of purchases. In addition to the 
functions found to be common to all 
of the traffic organizations, this traffic 
group maintains a complete tariff file, 
audits collect freight bills before pay- 
ment, arranges public transportation 
and hotel reservations for employees, 
and arranges for intra-company ship- 
ments by trucking companies to the 
more distant of the 58 storerooms. 

All requisitions for purchases over 
$100 are sent from the buying group 
to the traffic staff for routing before 
the order is written. The buyers are 
also assisted by traffic in determining 
which supplier can furnish the lowest 
delivered cost. 

The traffic group conducts an active 
program to reduce the number and 
size of claims. Types of trucks or cars 
to be used by carriers are specified 
and rough handling is checked by the 
use of a company-owned impact regis- 
ter. Better methods of packaging, 
loading, and blocking are suggested to 
suppliers. 

The company’s claims are seldom 
rejected and are paid promptly due to 
a policy of filing mo questionable 
claims. The minimum claim filed is 
$5.00 but 364 claims filed last year 
recovered approximately $30,000. 

The Philadelphia Electric Co. serves 
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a compact area of less than 2500 
square miles which includes 1500 com- 
munities. Its traffic responsibilities 
have been placed on many depart- 
ments throughout the company with 
only certain clerical functions central- 
ized in the Purchasing Department 
under a traffic clerk. 

In addition to filing loss and damage 
claims, tracing shipments, and arrang- 
ing diversions or reconsignments, the 
traffic clerk routes emergency and 
“f.o.b. point of origin” shipments, 
specifies sidings and carriers for car- 
load shipments of materials, and places 
the correct f.o.b. designations on all 
other purchase orders. 


Compact Service Area 


The Consolidated Edison Co. of 
New York, Inc., is another example of 
a large utility serving a compact area. 
Here, the traffic activities are central- 
ized in the Expediting and Inspection 
Bureau of the Purchasing and Stores 
Department. Methods of transporta- 
tion are determined in those cases 
where title passes at the point of 
origin or where shipments are urgent- 
ly required. This section also main- 
tains a tariff file, audits transporta- 
tion invoices, coordinates lighterage 
arrangements, and furnishes rate and 
route information to the buying sec- 
tion for comparison of proposals. 

In the Baltimore Gas and Electric 
Co., traffic is a division of the Stores 
Department. In addition to the func- 
tions common to all of the companies 
surveyed, this centralized Traffic De- 
partment furnishes rates and related 
information to Purchasing, Engineer- 
ing, and other departments. It han- 
dles the routing of carload and emer- 
gency shipments, audits and corrects 
freight bills before payment, and ob- 
tains refunds for transportation 
charges paid by the company that 
should have been paid by the vendor. 
The Traffic Department maintains a 
tariff file, issues shipping instructions 
for any outbound shipments, assists 
in negotiating siding agreements, 
maintains control over demurrage, 
and files claims whenever damage ex- 
ceeds $5.00. 


Reserve Routing Right 


The Detroit Edison Co. serves a 
7600 square mile area with ware- 
houses strategically located through- 
out the system. Its Traffic and Ser- 
vices Division is also centralized under 
the Purchasing Department. With 
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respect to routing of incoming ship- 
ments, this traffic group goes further 
than the other companies which were 
reviewed. Their viewpoint is that, 
since they are responsible for tracing 
and expediting, they reserve the right 
to route all shipments from vendors 
regardless of the f.o.b. terms. 

In general, the movement of mate- 
rial and equipment between company 
locations is not handled by the Detroit 
Edison Traffic Division. Routine 
movements are handled by company- 
owned vehicles operated on regular 
schedules under the supervision of the 
Stores Department. This responsibil- 
ity reverts to the Traffic Division, 
however, when shipments are of an 
unusual nature or when it might 
otherwise be advantageous to utilize 
the services of a common or contract 
carrier. 

Besides administering the traffic 
functions common to all of the com- 
panies, this group audits freight bills 
before payment, maintains a complete 
library of tariff classifications and 
files claims for loss or damage. It is 
interesting to note that the company 
has determined a $10.00 minimum 
amount for which a loss or damage 
claim should be filed. They have 
found that the cost of time and mate- 
rial needed to process such a claim 
averages this amount. 


Passage Travel Accommodations 


The Passenger Section of the Traffic 
Division procures all travel accommo- 
dations for employees. This section 
also obtains licenses and permits from 
governmental agencies, negotiates 
agreements with carriers serving com- 
pany locations over company-owned 
side tracks, and secures various ser- 
vices from municipalities. 

The Detroit Edison Traffic Division 
has made many studies which have 
resulted in monetary savings, im- 
proved service, or both. For example, 
two studies made during 1955 resulted 
in an annual saving in excess of 
Traffic’s annual budget. One study 
was in connection with tree-trimming 
disposal which resulted in the exten- 
sive use of chippers and burning by 
means of incineration rather than 
hauling whole brush to distant dumps. 
As a result of the second study the 
company discontinued the use of com- 
pany-owned trucks to service local and 
outlying sales offices. They were suc- 
cessful in engaging a contractor who, 
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HOUSEPOWER Commercials on TV 


During the national political conventions, electrical industry allies will 
give special emphasis to HOUSEPOWER in their commercials. The cur- 
rent schedule of these commercials is as follows: 


WESTINGHOUSE 


Pre-Convention Shows 


Sunday, August 12, from Democratic Convention scene in Chicago. 


Sunday, August 19, from Republican Convention scene in San Fran- 
cisco. 


All commercial time during these CBS-TV shows will be donated by 
Westinghouse to local utilities for their own HOUSEPOWER promotion. 
In certain localities, top spokesmen for Westinghouse will introduce local 
utility officials during each of the telecasts. 


Convention Shows 


August 12-18, Democratic Convention from Chicago. 
August 19-24, Republican Convention from San Francisco. 


On Westinghouse CBS-TV telecasts during the national conventions, 
ten HOUSEPOWER commercials will appear on 175 TV stations which 
reach over 55 million viewers in an average day. Betty Furness will 
participate in the commercials on these telecasts which will feature such 
big-name newscasters as Walter Cronkite, Lowell Thomas, Robert Trout, 


Douglas Edwards, Edward R. Murrow, Eric Sevareid, Larry Le Sueur, 
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and Charles Collingwood. 


PHILCO 


Convention Shows 


July 4 over CBS-TV. 





August 12-18, Democratic Convention from Chicago. 
August 19-24, Republican Convention from San Francisco. 


Both political conventions, in Philco’s ABC-TV coverage, will contain 
commercials that emphasize HOUSEPOWER. 

In addition to the political programs, HOUSEPOWER commercials 
have been and will continue appearing on various sponsored programs on 
television. Westinghouse has HOUSEPOWER commercials scheduled for 
July 30 and September 17 on their “Studio One” over CBS-TV. HOUSE- 
POWER commercials already have been seen on General Electric’s “G. E. 
Theater” on June 24 over CBS-TV, and on the “U. S. Steel Hour” on 








after a trial period, demonstrated that 
he could do a comparable job at a 
considerably reduced cost. 

This completes a cross-section of 
major utility companies that have 
found it profitable, to a greater or 
lesser extent, to administer a traffic 
activity. Some of these companies 
have found ample justification for a 
traffic division just in the service re- 
ceived—for example, the valuable aid 


received in obtaining materials and 
supplies on schedule to meet construc- 
tion and emergency requirements. Ex- 
periences also show, however, that 
substantial direct monetary savings 
can be effected by an active traffic sec- 
tion. From our viewpoint the greatest 
benefits can be derived from a cen- 
tralized group of specialists. We are 
convinced that traffic is a profit-mak- 
ing function in our company. 








Development and Experience with 


Aerial Triplex Cable Secondary 


By R. M. Grogan 


Manager, Meters and Distribution Engineering, Long Island Lighting Company 


A paper presented before a meeting of the EEI Transmission and Distribution Committee, 


HE Long Island Lighting Co. 

presently uses twisted triplex 

copper or aluminum cable, hav- 
ing neoprene-insulated power legs, 
rated 600 volts, as its aerial second- 
ary conductor. The use of this type 
of secondary construction was speci- 
fied after intensive study and eco- 
nomic comparisons by our Distribu- 
tion Design Section. Because of salt 
corrosion problems native to our ser- 
vice territory, we have well de- 
fined areas in which we use copper 
or aluminum conductors in our over- 
head distribution system. This divi- 
sion of territory between copper and 
aluminum was made as a result of 
four years of tests of aluminum con- 
ductors, connectors and hardware in- 
stalled at a location where the equip- 
ment was exposed to salt spray and 
sand blast conditions normal to our 
shore areas. 

Previous successful experience 
with triplex cable for service drops 
encouraged the undertaking of a 
study as to its practicability for use 
as secondary. The following objec- 
tives were sought, namely: 


1. Improvement in service con- 
tinuity 

2. Reduction in installation man- 
hours 

3. Reduction in pole space require- 
ments 


4. Reduction in operation and 
maintenance costs 

5. Improvement in appearance of 
pole lines 

6. Improvement in electrical char- 


acteristics 

7. Improvement in physical char- 
acteristics 

The first trial installation of 


triplex cable for secondaries was 
made late in 1954. Exnerience since 
that time has convinced us that the 
use of triplex as secondarv is eco- 
nomical, has inherent advantages 
particularly in regard to service con- 
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tinuity, and is practical. As a result, 
our 1956 plans call for complete 
transition to triplex secondary cable 
in single-phase secondary-line con- 
struction. 

The triplex secondary design as 
finalized gives the obvious appear- 
ance of a cable on the pole. It is at- 
tached to the pole by means of a one 
through bolt clamp and house ser- 
vices are supported at a distance of 
approximately 20 in. from the pole. 
The services could also be taken off 
at mid-span. All connectors for ser- 
vice attachments are installed at the 
time the triplex itself is installed, 
thereby making the final house ser- 
vice installation a relatively simple 
matter. 


Improvement in Service Continuity 


The use of triplex secondary cable 
will improve service continuity by 
the reduction of faults due to crossed 
secondaries. Its more compact con- 
struction and improved protective 
covering will have inherent advan- 
tages in tree conditions. 

Although it is recognized that out- 
ages caused by secondary faults are 
responsible for a rather small per- 
centage of the total annual con- 
sumer-hours interruptions, it was 
found by a sampling process on our 
system that numerically they consti- 
tuted 35 to 40 per cent of the total 
number of outage incidents experi- 
enced annually. In the same sam- 
pling it was found that approximate- 
ly 46 per cent of consumer hour 
outages on secondary circuits alone 
were due to crossed open wire sec- 
ondary conductors. 


Reduction in Installation Man-Hours 

The reduction of installation man- 
hours is achieved principally by the 
elimination of secondary racks and 
the substitution of one through bolt 
cable clamps. and by the use of 


Page 248 


newly developed neutral and pre- 
insulated live leg connectors. The 
number of items for the lineman to 
handle with triplex construction is 
reduced to approximately one fourth 
that of open wire construction. 


Reduction in Pole Space Requirements 

Pole space requirements are great- 
ly reduced by the elimination of the 
2-ft long secondary rack and the 
space required for service drop at- 
tachments to the pole. The aerial 
secondary cable requires only the 
cable clamp connection by means of 
one through bolt. No other space is 
required since all service drops are 
directly connected to and supported 
by the neutral connectors attached 
to the neutral conductor at a dis- 
tance of approximately 20 in. from 
the pole. 


Reduction in Operation and 
Maintenance Costs 

The method employed in connect- 
ing and supporting services on the 
triplex cable which is clearly illus- 
trated by Fig. 1 leaves the pole itself 
free of service attachments. It also 
eliminates installing and taping in- 
dividual connectors for each new 
service connected to an existing ser- 
vice pole, thereby reducing the time 
and cost of this operation. It also 
permits the relocation of a pole with- 
out the handling and reconnection of 
services, leading to a substantial re- 
duction in labor costs. 

The use of triplex secondary 
cables simplifies the pole clearance 
problem, during hot-stick opera- 
tions, to a marked degree when com- 
pared with the handling of an open 
wire secondary system. 

Improvement in Appearance of Pole 

Lines 

Improvement in appearance of 
pole lines is achieved by the reduc- 
tion in pole space occupancy of the 
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secondary. The space saving benefits 
resulting from the elimination of 
secondary racks and service sup- 
ports could make possible the use of 
a shorter pole. The use of fewer 
poles results from the longer span 
that can be used with aluminum 
triplex cable which has an ACSR 
neutral messenger. The full benefits 
of the increased span lengths can- 
not be realized in all cases in our 
territory since narrow plots in resi- 
dential developments determine, in 
many cases, the span length which is 
used. However, in more sparsely 
populated areas where large plots 
are typical, the use of fewer poles 
reduces costs and results in a less 
obtrusive system. 


Improvement in Electrical 
Characteristics 

Improvement in line regulation 
and power factor and reduction in 
losses is apparent by an inspection 
of Table I, which lists the compara- 
tive electrical characteristics of 
triplex secondary cable, both alumi- 
num and copper, and their open wire 
counterparts. 

In the case of the aluminum con- 
ductors the resistance values of both 
construction are, of course, the same, 
since the power conductors are of the 
same material and size in either case. 
The inductive reactance of the cable, 
however, is only about one-third that 
of the open-wire system, which em- 
ploys 8-in. conductor spacing. This 
reduces the resultant impedance of 
the secondary circuit by approxi- 
mately 11 per cent, and therefore re- 
duces the secondary line regulation 
and I? X losses. These improvements 
are not of such magnitude as to yield 
substantial economic benefits, since 
the net energy, var, and demand 
savings under typical load condi- 
tions are not great. However, they 
are contributing factors to favor the 
triplex construction over the open- 
wire counterpart. 

Present Long Island Lighting Co. 
specifications call for neoprene insula- 
tion on triplex secondary cable. In 
conformance with IPCEA Standards 
4/64 in. and 5/64 in. coverings, re- 
spectively, are used on the power legs 
of the copper and aluminum 600-v 
triplex cables. 

The primary consideration in 
choice of neoprene is its superior re- 
sistance to abrasion during installa- 
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TABLE 1—CHARACTERISTICS OF SECONDARY AERIAL CABLES AND OPEN WirE ConsTRUCTION* 











Copper* Aluminum * 
Characteristic Cable Open Wire Cable Open Wire 
A-C resistance (60 eps) 20C in 
CS hae kena sbiera ass 0.161 0.204 0.1644 0.1644 
Inductive Reactance (60 eps) in 
Ne ioe oh ee 0.0295 0.1030(b) 0.0283 0.0935 (b) 
Insulation Thickness (Neoprene)..... 44” TBWP by fd 36,” 
Current Carrying Capacity in amps... 209(a) 180(a) 250(c) 235(d) 
Weight of three conductors.......... 711 Ibs. 519 Ibs. 522 Ibs. 443 lbs. 
Breaking strength: 
(Individual self-supported 
ss iin 5.5 ord b snin. 2 6 3540 Ibs. 2810 lbs. 4280 Ibs. 1874 lbs. 
Allowable line tension (fully loaded). . 1770 lbs. 1404 lbs. 2000 Ibs.(e) 937 Ibs. (e) 
Stringing sag at 60F 150 ft span...... 40” 23” 25” 43” f 


* Comparisons are shown for company standard sizes: 


ACSR neutral versus 41/0 AL open wire; and, 
struction. 


NOTES : 


sizes: Le. #1/0 AL triplex with #1/0 
#2 CU triplex versus #3 CU open wire con- 


a) Based on 40 C rise, 2 ft/sec wind. Assumed same as for bare OH conductors (Source: 


GE Distribution Data Book). 
b) Open wire construction spacing 8 in. 
c) AIEE Paper No. 56-8, “Current Rating of 


Aluminum Multiplex Cable”—L. F. Roehman. 


da) By calculation using 35 C ambient 80 C and conductor temp. 2 ft/sec wind. 
e) Based upon maximum stress rule: ‘Max. stress = 50 per cent breaking strength or 2000 


lb, whichever is less.” 


tion. Its weather-resisting qualities 
and thermal characteristics were 
also in its favor. Heavier neoprene 
insulation is used on the cabled 
power legs than on their open-wire 
counterpart because it provides an 
extra degree of protection against 
breakdown between power conductor 
and neutral. The additional insula- 
tion on the power legs also serves to 
give increased protection against 
tree grounds and other similarly 
caused faults. This tends to make 
the cabled construction less sus- 
ceptible to ground faults than the 
open-wire secondary. 

The current-carrying capacity of 


triplex cable compares favorably 
with that of its equivalent sized 
open-wire counterpart. In fact, at 
least one published paper! gives a 
higher rating to aluminum triplex 
cable than open-wire aluminum con- 
ductors because of the increased 
heat conduction away from the 
power conductors since the bare 
neutral lies in physical contact with 
the power legs. 

Our investigation of the compara- 
tive current-carrying ratings of 
triplex and open-wire aluminum con- 





1. AIEE Paper No. 56-8, “Current Rating 
of Aluminum Multiplex Cable”’—L. F. 
Roehman. 





Fig. 1—Aerial Triplex Secondary Cable. 
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ductors reveal that some uncertainty 
exists among the manufacturers re- 
garding this subject. It is expected 
that a similar condition holds for 
copper triplex and open-wire al- 
though manufacturers’ information 
is inconclusive on this point. In 
Table I we have compared values of 
#2 and #3 copper assuming bare 
overhead conductors. 


Improvement in Physical 
Characteristics 

The weight of the aluminum 
triplex cable assembly is about 18 
per cent heavier than open-wire 
aluminum construction, due to the 
heavier insulation and the ACSR 
neutral. This adds to the vertical 
loading, but this has a negligible 
affect on the pole line construction 
and no economic penalty is intro- 
duced by the added weight. 

As seen in Table I in the alumi- 
num conductor comparison, string- 
ing sags favor the cable construc- 
tion. The limiting factor in the case 
of the open-wire conductor is one- 
half its breaking strength, since it 
is a practice not to exceed 50 per 
cent of the conductor breaking 
strength or 2000 pounds, whichever 
is less. The same 2000 pound limit 
is used for the triplex cable. The 
breaking strength of the cable 
neutral-messenger is 4280 pounds, 
compared to 1874 pounds per con- 
ductor of the open-wire circuit. At 
fully-loaded conditions, that is, when 
the cable is stressed to 2000 pounds, 
the cable has a minimum reserve 
strength of 2280 pounds to its break- 
ing point while the open-wire con- 
ductor stressed to one-half of its 
breaking strength (1874) has a re- 
serve of only 937 pounds. This gives 
the cable an advantage when sub- 
jected to unusual mechanical stresses 
such as falling trees and limbs, ve- 
hicular accidents, etc. 

The stringing sags for the copper 
triplex do not compare as favorably 
with those occurring on the copper 
open-wire conductor, since the tri- 
plex cable requires more sag because 
of the greater weight without cor- 
responding increase in strength of 
the #2 HD copper neutral-messen- 
ger. However, since the use of cop- 
per is confined to shore areas in our 
territory, it represents only 20 per 
cent of our estimated new secondary 
construction. Wherever circum- 
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stances prevent application of the 
#2 copper triplex cable because sag 
is excessive the alternatives are the 
use of copper triplex having a #1/0 
copper hard drawn neutral, or the 
use of a copperweld neutral. 

Particular attention was given to 
the selection of suitable hardware to 
be used to attach the triplex sec- 
ondary cable to the pole. The use of 
clamps developed by the communi- 
cations industry and suitable armor 
tapes to protect the supporting 
neutral conductor against abrasion 
has resulted in a system requiring 
a minimum of components. This is 
best illustrated by the attached 
standards drawings which point up 
better than words the simplicity of 
the new design. As can be seen 
stress was laid on reducing the time 
required to install, remove or other- 
wise handle any item of hardware 
which also includes the relocation of 
the pole. 

To make the use of triplex sec- 
ondary cable practical, it was neces- 
sary to develop an economical and 
simple method of making service and 
line connections. In addition, the 
service connection had to be readily 
adapted to the future addition or re- 
moval of services. 

The neutral connection is attached 
directly to the supporting neutral 
sufficiently clear of the pole to pro- 
vide adequate climbing space for the 
lineman. The neutral connector 
serves both as a means of effecting 
the electrical connection and as a 
mechanical support for the service 
cable. 

Power legs of the service con- 
ductors are connected to the triplex 
secondary cable. by means of in- 
sulated triplex tap connectors. One 
of these is attached to each power 
leg. To attach the connector, the con- 
ductor is first stripped to provide 
adequate contact surface between 
the metal body of the connector and 
the conductor. The connector is then 
prepared for attachment by loosen- 
ing the bolts which held the two sec- 
tions of the connector metal body to- 
gether. Loosening the bolt permits 
the connector to be slipped onto the 
stripped portion of the power leg, 
after which the bolt is tightened to 
secure the connector firmly to the 
conductor. Service wires are con- 
nected to the phase conductor by in- 
serting them into holes in the con- 
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nector, where each is held separately 
by either a set screw or by compres- 
sion joint. To eliminate taping, the 
connectors are insulated by a pre- 
formed covering. 

Insulated parallel gutter tap con- 
nectors are used for making connec- 
tions from a triplex cable through 
run to a lateral triplex cable tap run 
and similar cases of nontension con- 
nections such as transformer leads, 
etc. 


Initial Triplex Installation Problems 

and Their Solutions 

As originally specified, the cable 
used consisted of a triplex cable 
with a bare neutral supporting con- 
ductor manufactured in accordance 
with IPCEA Standard #S-19-18 
specifications. Standard #2 AWG 
drawn copper conductors manufac- 
tured under this specification were 
permitted a minimum lay of 22 in. 
around the neutral conductor and 
#1/0 aluminum conductors a 30 in. 
minimum lay. 

Their application for secondary 
use brought out the following prob- 
lems: 

1. That the 
nished 
pliers. 

2. That a longer lay was required 
to facilitate the installation of 
service and line connectors. 

3. That 19 strand conductor was 
not required for secondary tri- 
plex cable. 

The problem presented by the 
variable length of lay has been pur- 
sued actively by the suppliers of the 
cable. We believe that all suppliers 
recognize this problem and will solve 
it in the near future. 

The solution of the connector in- 
stallation problem made difficult by 
the original short lay of the triplex 
cable, and which was serious be- 
cause of damage inflicted to the 
cable by linemen prying the con- 
ductors apart with screw drivers to 
make room for the connectors, was 
a simple one. This was done by 
specifying a minimum cable lay of 
70 times the outside diameter of the 
insulated conductor regardless of 
the conductor size used for a specific 
cable. This change resulted in a 
minimum lay of 30 inches for the 
#2 copper and 37 in. for the #1/0 
aluminum cables. Sufficient slack 

(Continued on page 260) 
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adequate and, therefore, did not 
recommend the adoption of any of 
the proposals submitted. 

Some of the leading American elec- 
trical companies, the Westinghouse 
Electric and Manufacturing Co., 
Thomson-Houston Electric Co. and 
Edison General Electric Co., had not 
presented plans to the International 
Niagara Commission in 1891. That 
same year the latter two companies 
merged to form the General Electric 
Co. The earlier work by Dr. Thom- 
son on alternating current, the 
claims made for it by electrical engi- 
neers before the International Ni- 
agara Commission, and the success 
of the experimental demonstration of 
high-voltage transmission of poly- 
phase a-c between Lauffen and the 
Frankfort Exposition (a distance of 
about 100 miles) in 1891, prompted 
further interest in alternating cur- 
rent by General Electric. 

Westinghouse, a staunch propo- 
nent of polyphase alternating cur- 
rent, was also preparing a proposal 
to present to The Cataract Construc- 
tion Co. and, as a preliminary, ex- 
hibited a complete polyphase system 
at the Chicago World’s Fair in 1893. 
Thus the Frankfort Exposition 
proved the feasibility of transmit- 
ting power over long distances by 
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A Tribute to Tesla 
(Continued from page 236) 


polyphase alternating current, and 
the Chicago Exposition demonstrated 
how polyphase power could be con- 
verted and transformed for supply- 
ing all kinds of electric service. 


Engineers Proposal Invited 

Niagara engineers invited pro- 
posals from both Westinghouse and 
General Electric and, when these 
companies indicated their readiness, 
visits were made to their respective 
plants early in 1893 to inspect ap- 
paratus and discuss plans. Presen- 
tations were made by both compa- 
nies, and a contract was awarded ul- 
timately to the Westinghouse Elec- 
tric and Manufacturing Co. for three 
5,000 horsepower Tesla polyphase 
generators, several times larger than 
any then in existence. In August, 
1895, power was delivered to the first 
customer, and the following year 
transmission of power from Niagara 
Falls to Buffalo was begun. This 
dramatic demonstration of the suc- 
cess with which power requirements 
for all purposes could be provided by 
current produced by large genera- 
tors and transmitted over a consid- 
erable distance, led to the installa- 
tion of other similar systems. 

The inauguration of the Niagara 
power project and the invention of 
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the Tesla system at the same period 
was a fortunate coincidence. When 
the Niagara project was actually be- 
gun in 1890, there was no method 
for handling large power generation 
or distribution. Yet progress in the 
development and demonstration of 
polyphase apparatus was so rapid 
that, just five years after the patents 
were issued to Tesla, the decision 
was made by the engineers at Ni- 
agara to utilize polyphase alter- 
nating current at Niagara Falls. The 
system brought success to the Ni- 
agara project and the project gave 
recognition and prestige to Nikola 
Tesla’s polyphase system of alter- 
nating current which was_ subse- 
quently adopted as the principal 
method of electric power transmis- 
sion and distribution throughout the 
world. 


Nikola Tesla died on January 7, 
1943, at the age of 86, bringing to 
a close a productive and inventive 
life. We are pleased to note the cen- 
tennial anniversary of the birth of 
this great electrical inventor whose 
work has been called the “welling 
source” from which flows “that great 
stream of progress which the devel- 
opment of polyphase motors has pro- 
vided for American industry.” 


Purchasing and Stores Boston Meeting 


control used successfully by their 
respective companies. 

J. B. Homsher, Gilbert Associates, 
Inc., introduced the subject of “De- 
veloping Fly Ash Outlets” which has 
become one of major importance for 
all coal burning utilities. Summaries 
of a questionnaire on this project 
presented very interesting data. In- 
dications were that the committee 
should continue work on this subject 
and submit reports as information 
becomes available. Additional com- 
ments and discussion were submitted 
on this subject by C. V. Doherty, 
West Penn Power Co., and Henry H. 
Russell, Project Engineer, Bitumi- 
nous Coal Research, Inc. 

H. E. Hodgson, Wisconsin Power 
and Light Co., presented a progress 
report on the Standard Packaging 


(Continued from page 242) 


and Nomenclature Subcommittee to 
bring the members up to date on the 
phase of the committee’s activity. 
J. B. Homsher, Gilbert Associates, 
Inc., briefly discussed the important 
subject of “Lead Time.” The Tues- 
day afternoon session concluded with 
a brief business meeting at which the 
announcement was made of the new 
officers of the Executive Committee, 
E. N. Scott, Long Island Lighting 
Co., Chairman; T. S. Dunstan, Con- 
solidated Edison Co. of New York, 
Inc., Vice Chairman (Stores); G. H. 
Cole, Alabama Power Co., Vice Presi- 
dent (Purchasing); and H. T. Simp- 
son, Boston Edison Co., Secretary 
selected at the May 6th meeting of 
that committee, and selection of two 
members-at-large each from purchas- 
ing and stores for the executive com- 


mittee, namely, J. B. Homsher, Gil- 
bert Associates, Inc., and R. C. Wenz, 
Duquesne Light Co.; and E. J. Mar- 
tin, New Orleans Public Service Inc., 
and L. C. Alexander, The Cleveland 
Electric Illuminating Co., respec- 
tively. Announcement was made of 
plans for the 1957 annual meeting to 
be held in Pittsburgh, Pa., on April 
29, 30 and May 1 of that year. 

Wednesday was devoted to visita- 
tions to the central service buildings 
and new Overhead Lines Service 
Center in Waltham, Mass., at the 
courtesy of Boston Edison Co. 

Opportunity was presented for the 
registrants to mingle socially on 
Monday evening at a reception and 
dinner which was climaxed by an 
interesting and unusual program of 
entertainment. 
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Accident Prevention Committee 
Meeting 


By Raymond W. 


HE Accident Prevention Commit- 

tee held its 61st meeting in St. 
Louis, Mo., on May 2, 3, and 4 with 
a record attendance of 88 members 
and guests. 

Reports were given by 28 subcom- 
mittee and liaison representatives 
during the three days of sessions. 
One of the highlights of the meeting 
was a Round Table discussion pre- 
sided over by A. J. Naquin. A special 
event on the program was a talk by 
W. M. Penney of the EEI Transmis- 
sion and Distribution Committee. Mr. 
Penney’s talk was entitled “A T&D 
Man’s View of the Accident Preven- 
tion Committee.” William Leone of 
Consolidated Edison Co. of New York, 
Inc., gave an illustrated presentation 
on his company’s practices in planned 
work area protection, with special 
emphasis on work in busy streets. 

R. E. McCann, Chairman of the 
Linemen’s Climbing Equipment Sub- 
committee, reported that his subcom- 
mittee will have the final draft of its 
report ready for the next meeting, 
with specifications for linemen’s 
climbing equipment so that they can 
be manufactured to uniform specifica- 
tions. A demonstration was made of 
the reflectoscope, illustrating one of 
its uses for testing linemen’s 
climbers. 


Resuscitation by Electric Shock 

Dr. W. B. Kouwenhoven of the 
School of Engineering of The Johns 
Hopkins University made a very en- 
couraging progress report on the re- 
search which he is conducting for the 
electric utility industry on resuscita- 
tion by electric shock. He reviewed 
the research’s objective, which is the 
overcoming of ventricular fibrillation, 
a twitching or irregular movement of 
the heart out of rhythm that is con- 
sidered to be the prime reason for 
failure of artificial respiration in a 
substantial number of electric shock 
cases. 

Dr. Kouwenhoven pointed out that 
overcoming of the fibrillation restores 
the heart to its normal rhythm and 
thus permits resuscitation of the vic- 


White, Chairman 


tim. A practical device employing 
electrodes of about 3 in. in diameter, 
applied externally to the skin on the 
upper end of the breastbone of the 
neck and to the area over the lower 
ribs to the left of the midline, has 
been developed by which there is ap- 
plied an electric current of 4 to 5 
amperes at 440 volts for about one- 
third of a second. 

He reported on 173 experiments on 
dogs and stated that five human 
beings in: hospitals have now had 
their hearts successfully defibrillated 
by electric currents sent through elec- 
trodes placed externally on the chest. 

Two new defibrillating sets are 
being built for use in The Johns Hop- 
kins Hospital. For field use, however, 
certain corollary problems must also be 
solved; these include the continuing 
of blood circulation and the develop- 
ment of a safe method of driving a 
heart which, instead of beating after 
being defibrillated, is too weak to re- 
store normal circulation without as- 
sistance. Some of the latest results 
of experiments on these corollary 
problems are promising. 


Manual Resuscitation 


The Manual Resuscitation pam- 
phlet developed by the Resuscitation 
Subcommittee was distributed in its 
preliminary form. Members’ were 
asked to analyze it and send their 
comments to W. C. Bremner, the 
subcommittee chairman. 

F. G. Harriman presented a com- 
parison of accident statistics for the 
first quarter of 1956 with those of 
the first quarter of 1955. The figures 
represent a sampling from 52 com- 
panies employing 58 per cent of the 
total employees of the industry and 
indicate a frequency of 6.25 lost-time 
injuries per one million man-hours 
worked for the first three months of 
1955 compared to 5.40 for the similar 
period of 1956. He also stated that the 
actual frequency rate for the electric 
industry for 1955 was 7.63 and repre- 
sented an 11.5 per cent improvement 
over the 1954 frequency rate of 8.62 
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lost-time injuries per one _ million 
man-hours worked. 

Progress reports for the activities 
of various subcommittees were made 
and among these were: Analysis of 
Fatalities; ASA Z-35 on Specifica- 
tions for Industrial Accident Preven- 
tion Signs; Safety Awards; Televi- 
sion Antennas, Kite Flying and/or 
Model Airplanes; Motor Vehicle 
Safety; ASA J-6 on Specifications 
for Rubber Protective Equipment for 
Flectrical Workers; Grounding Prac- 
tices; New Devices; Accident Ex- 
change; Monthly Safety Letters; Mo- 
hile Crane Safety; Liaison with 
National Safety Council; and Safety 
Posters. 


Visual Aids 


E. S. Robertson reported for the 
Visual Aids Subcommittee that 105 
copies of the new sound film, “The 
Shocking Summer Story,” have al- 
ready been sold. His subcommittee is 
now working on a revision of the film 
“Let’s Figure It Out,” which was re- 
leased by the EEI Accident Preven- 
tion Committee several years ago. 

J. G. Dickinson reported for the 
Subcommittee on Safeguarding En- 
ergized Work Areas. This subcom- 
mittee is endeavoring to review prac- 
tices throughout the country in re- 
spect to the roping off or safeguard- 
ing of energized equipment adjacent 
to-work areas in order to prevent the 
workmen from making accidental con- 
facts. 


Shippingport Personnel Program 


Arrangements had been made for a 
prominent speaker on the subject of 
atomic energy and the place of safety 
personnel in the development of this 
new field. The same speaker had been 
scheduled to appear before the Prim? 
Movers Committee. Unfortunately, 
clearance could not be secured in time 
for either talk. J. C. Egg of the 
Duquesne Light Co., and a member of 
the Accident Prevention Committee, 
presented a “cleared” illustrated 
paper prepared by G. M. Oldham, Su- 
perintendent of the Shippingport 
Power Station, Duquesne Light Co. 
The paper, entitled “Personnel Pro- 
gram for Shippinevort Station.” gave 
an excellent summary of Duquesne’s 
proposed organization for Shipping- 
port. In the presentation, particular 
emphasis was given to the provisions 
for the control and administration of 
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the industrial hygiene aspects of 
atomic plant operation. The Accident 
Prevention Committee intends to fol- 
low this subject more closely as time 
goes on. 

Chairman Raymond W. White dis- 
tributed copies of the “scopes” and 
definitions of the EEI Accident Pre- 
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vention Committee and the various 
subcommittees which had been agreed 
upon by the membership, to be used 
for the guidance of all concerned. A 
further study has been undertaken to 
set forth in writing the objectives 
and procedures being followed by the 
Accident Prevention Committee. 





Hydraulic Power Committee Meeting 


By L. B. Card, Chairman 


EMBERS and guests of the Hy- 
draulic Power Committee re- 
turned to Chicago again this year for 
the committee’s annual meeting. In 
conjunction with the biennial meet- 
ings of the EEI Engineering Commit- 
tees, the Hydraulic Power group met 
at the Edgewater Beach Hotel on May 
1 and 2. The session of the first day 
was devoted primarily to subcommit- 
tee reports, papers, and discussions 
by committee members only. On the 
second day the group was joined by 
guests from certain manufacturing 
concerns who, on invitation from the 
committee, discussed subjects of in- 
terest to hydraulic power engineers. 
A highlight of the meeting was a 
review by P. M. Lefever, a former 
chairman, of the committee’s history. 
Mr. Lefever mentioned particularly 
the long and outstanding service of 
E. B. Strowger, whom he referred to 
as the Dean of the present committee. 
Mr. Lefever pointed out that just 
since 1946 the varied and productive 
activities of the committee have in- 
cluded studies on repairs to concrete 
structures, cathodic protecion of hy- 
draulic equipment, draft tube settings, 
concrete growth, cavitation and pit- 
ting, water hammer, weather modifi- 
cation methods, ice troubles, and 
trash rack design. 

During the session of the first day 
A. V. Dienhart presented an interest- 
ing discussion on waterstops for con- 
crete structures. Mr. Dienhart lim- 
ited his definition of waterstops to 
permanent barriers which are placed 
in a ioint in a concrete structure, 
thereby excluding various types of 
pre-formed or mastic joint fillers. He 
classified waterstons according to the 
materials from which thev are fabri- 
cated and discussed rubber, metal, and 
plastic types. 

The design and field tests of the 


surge tanks for two projects on the 
Raquette River were described by 
E. B. Strowger. These surge tanks 
are being provided at the South Col- 
ton and Five Falls developments of 
the Niagara Mohawk Power Corp. to 
prevent excessive pressure changes in 
the long pipe lines from the dams to 
the power houses upon station load 
change. The tanks are designed to 
accommodate the positive surge ac- 
companying full load rejection under 
conditions of maximum high water in 
the pond and the negative surge ac- 
companying full load taken on the 
plant under conditions of minimum 
water level in the pond. Mr. Strow- 
ger’s presentaion was illustrated with 
slides. 

G. J. Vencill reported on a project 
at the Osage Power Plant to reduce 
wicket gate leakage. This recondition- 
ing program .was undertaken after 
the leakage in the six original units 
had increased to approximately three 
times the initial value and studies of 
the economics involved showed that it 
would be desirable to reduce the 
amount. Mr. Vencill described the 
method in which the repairs are being 
made. 


Weather Modification 


K. O. Strenge, Chairman of the 
Weather Modification Subcommittee, 
reported on the Pacific coast floods of 
December, 1955. This report was pre- 
pared on the request of the committee 
chairman and included interesting 
data for the Oregon area supplied by 
C. McLean, data from Washington 
prepared by The Washington Water 
Power Co., and information on the 
floods in California as well as over-all 
data for Oregon and Washington 
from the U. S. Department of Com- 
merce, the Weather Bureau, and the 
U. S. Department of the Interior, 
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Geological Survey, Weather Resources 
Division. These disastrous floods oc- 
curred on the west coast after heavy 
continuous rains that were accom- 
panied by snow melts. Mr. Strenge 
pointed out that the floods were due 
to a well developed storm system 
which affected most of the west coast. 

In the report of the Weather Modi- 
fication Subcommittee, Mr. Strenge 
presented the results of an investiga- 
tion of the general opinions and con- 
clusions held by the users of commer- 
cial weather modification — services. 
This report included an integration 
of the opinions of approximately 12 
electric utility operating and service 
companies. From this study it is ap- 
parent that this work has been car- 
ried on in about half of the states 
with interest being greatest in the 
western part of the country. One of 
the difficulties involved in the science 
of weather modification appears to be 
the lack of a readily demonstrable 
method of evaluating results. The 
subcommittee report concluded that 
the legal aspects of this study have 
caused considerable apprehension 
among the users and those consider- 
ing the use of weather modification 
services. 

With the report of the Weather 
Modification Subcommittee, L. RB. 
Card discussed a cloud seeding pro- 
gram in Colorado. This program has 
been undertaken by the Platte Valley 
Water Resources Association to in- 
crease the winter snow pack so as to 
produce an increase in runoff in the 
streams of the upper South Platte 
River basin. Although the results of 
this project have not yielded conclu- 
sive evidence of substantial changes 
in precipitation, there are indications 
that it is possible to modify the 
amount and pattern of precipitations 
from a given storin event. This proj- 
ect was conducted by using ground 
generators. 


Niagara Development 


During the session of the second 
day J. L. Alexander, Mechanical 
Maintenance Engineer of the Ontario 
Hydro Commission, was one of the 
guest speakers. Mr. Alexander de- 
scribed the Sir Adam Beck-Niagara 
Pumping Generating Station of the 
Ontario Hydro Commission’s hydrau- 
lic power development at Niagara 
Falls. The six unit pumped-storage 
plant will comprise the second phase 
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of the program being developed by 
the Commission under the terms of a 
recent treaty between the United 
States and Canada pertaining to the 
Niagara River. The pumped-storage 
scheme is designed to take water at 
night from the river and store it ina 
nearby reservoir. This water is then 
available for power producing pur- 
poses. Mr. Alexander described the 
reversible pump-turbine in some de- 
tail. The runners of these units are 
over 19 feet in diameter. The pumped- 
storage reservoir is an artificial lake 
about two miles long by one mile 
wide. It has an area of 750 acres and, 
on the basis of 25 feet of drawdown, 
will provide usable storage of about 
15,500 acre feet. 


River & Water Supply Forecasting 

Another guest speaker of the sec- 
ond day was M. A. Kohler, Chief Re- 
search Hydrologist, U. S. Weather 
Bureau, who discussed river and 
water supply forecasting. Mr. Kohler 
stated that although the forecasting 
services of the Weather Bureau were 
confined for years principally to the 
larger more sluggish storms, forecasts 
and warnings are issued today for 
many hundreds of localities over the 
nation including headwater points 
with less than 100 square miles in 
drainage area. The forecasts are now 
initially based on reported amounts 
of rainfall and related meteorological 
and hydrologic factors. Mr. Kohler 
described river and water supply 
forecasting methods being used by 
the Weather Bureau. 

T. C. Stavert reported on steel pro- 
tective facings that have been in- 
stalled on concrete dams of the South- 
ern California Edison Co. At eleva- 
tions above 6500 feet, and with tem- 
peratures well below the freezing 
level during the winter season, it has 
been necessary to protect the concrete 
surfaces of dams from freezing dam- 
age. The company has developed re- 
pair methods that appear to provide 
a good solution to the problem of de- 
terioration from cycles of freezing 
and thawing. 

Supplementing a report given at 
the 1955 meeting, A. T. Larned pre- 
sented an addendum report on water 
hammer in circulating sytems of 
steam electric stations. In doing so, 
Mr. Larned summarized publications 
concerning this subject that have ap- 
peared since his report of last year 
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and discussed flow line test results 
that can be applied in the analysis of 
circulating water systems. 

An interim report of the Subcom- 
mittee on Allowable Vibration in Hy- 
draulic Turbines was presented by 
the Subcommittee’s chairman, G. J. 
Vencill. Mr. Vencill advised that his 
group has undertaken a project to 
gather and compile information on 
vibration in hydraulic turbines with 
the object of determining allowable 
limits for safe and economical opera- 
tion. This study is proving to encom- 
pass a very complex subject and the 
project is only in its preliminary 
stages. 

An interesting discussion on the 
Baldwin-Lima-Hamilton Corp.’s Hy- 
draulic Research Laboratory test 
flume method for pump-turbines was 
given by R. S. Quick. Appearing be- 
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fore the committee as a _ guest 
speaker, Mr. Quick described and pre- 
sented slides illustrating his com- 
pany’s new test flumes designed and 
built for reversible machines. 

Also attending as guests of the 
committee were W. J. Rheingans, 
Manager, Hydraulic Department, Al- 
lis-Chalmers Manufacturing Co.; and 
C. L. Avery, Hydraulic Engineer, 
Woodward Governor Co. Mr. Rhein- 
gans presented a colored movie on the 
Hiwassee pump turbine unit and dis- 
cussed a new plate steel designated 
as T-1. Mr. Avery discussed recent 
developments in governors including 
studies being made on electronic gov- 
ernors. 

The committee will continue its 
custom of meeting once each year. 
The location of the 1957 meeting has 
not as yet been determined. 


Meter and Service Committee 
Meeting 


By G. J. Yanda, Chairman 


IFTY members, correspondents, 

and guests convened concurrently 
with four other Engineering Commit- 
tees at the Edgewater Beach Hotel in 
Chicago on April 30 and May 1, 1956, 
for a joint meeting of the EEI Meter 
and Service Committee and the AEIC 
Committee on Metering and Service 
Methods. The meeting was devoted to 
of new developments in 
meters and equipment, a review of 
joint industry standards concerning 
metering; presentation of progress 
reports of subcommittees; and round- 
table discussions on the engineering, 
economic, and operating aspects of 
revenue metering. 

At the Monday morning session, in 
accordance with established practice, 
the manufacturers described and dis- 
played new types of meters and acces- 
sory equipment. The principal item 
was a new design of tape-type de- 
mand recorder for use in billing and 
load survey analyses. 

The afternoon session was devoted 
to subcommittee meetings. 

At a joint luncheon of the five En- 
gineering Committees held Tuesday 
noon, retiring EEI Managing Direc- 
tor Col. H. S. Bennion introduced his 
successor, Edwin Vennard. 


discussion 


Col. Bennion pointed out opportu- 
nities for young engineers in the 
utility business. 

The subject “Elements of Meter 
Uneconomics” was presented by Paul 
H. Jeynes of Publie Service Electric 
and Gas Co. Mr. Jeynes stated that 
there had been numerous technical 
papers, articles, and editorials on the 
subject of meter economics and that 
all material exhibited a large area of 
agreement on the fundamental rea- 
soning. He discussed various facets 
of the problem of meter replacement 
and obsolescence. 


Round Table Discussion 


J. S. Lineback led a discussion on 
the subject of “Testing New Single 
Phase Meters.” This subject was dis- 
cussed at length due to its impor- 
tance both from an economical view- 
point and its effect on customer and 
employee relations. Mr. Lineback 
stated that his company was testing 
all meters at a very economical cost. 
Other companies’ test procedures va- 
ried from 5 per cent to 100 per cent 
of meters received. 

R. B. Swallow presented the sub- 
ject of “Sealing Meters.” He stated 
that due to present-day testing equip- 
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ment, the sealing of meters today in- 
volves as much time as it does to test 
the meter. He commented that sev- 
eral of the manufacturers were study- 
ing new methods. A. W. Rauth stated 
that his company was experimenting 
with a plastic compound placed over 
the sealing screw. 

I’. H. Rogers led a discussion on 
“Loading of Large Single Phase Self- 
Contained Meters.” He stated that his 
company furnished the meter mount- 
ing requiring No. 2 wire size for 100 
ampere service. Where it is antici- 
pated that customer’s load will even- 
tually exceed 200 amperes, a trans- 
former cabinet is installed. Other 
companies’ policies varied as to use 
of self-contained meters depending on 
the wire size of the service entrance 
conductors. 

A discussion on “Service Entrance 
Inspection Practices” was led by E. F. 
Diehl. He stated that in his com- 
pany’s area the relations with inspec- 
tor groups were most satisfactory 
since a definite program has been es- 
tablished. Monthly meetings are held 
with inspector and utility employees 
to discuss current problems. 

G. B. M. Robertson presented a res- 
ume of a paper on “General Method 
for Analysis of ‘As Found’ Meter 
Tests.” The method as described cov- 
ered the established statistical tech- 
nique of using X and Sigma formula 
thus providing a standard method by 
which inter-company comparison 
could be made. 


Subcommittee Reports 


T. E. Lobeck, Chairman of Subcom- 
mittee I on Service Equipment, re- 
ported that E. J. Brown, Subject 
Chairman on MSJ-7 Standards for 
Watthour Meter Sockets, had com- 
pleted the revision of Part I which 
would be submitted at the next meet- 
ing for committee approval. 

Ek. L. Keller, Chairman of Subcom- 
mittee II, reported that the Subcom- 
mittee on Standards for Watthour 
Meters, MSJ-10, has completed revi- 
sion of the eighth draft and this 
would be submitted to the AEIC-EEI- 
NEMA Joint Committee on Watthour 
Meters for final disposition. He fur- 
ther stated that work was progress- 
ing satisfactorily on Part II of this 
assignment. 

J. S. Lineback, Chairman of Sub- 
committee III on Codes and Rules, 
stated that G. F. Austin, Subject 
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Chairman on “Preparation of an Ac- 
ceptable Form for Reporting Meter 
Accuracies,” indicated that a summary 
report would be presented for discus- 
sion at the next meeting. He further 
advised the group that a suggested 
revision of ASA C-57.13 had been 
compiled relative to accuracy of cur- 
rent transformers at continuous ther- 
mal rating for presentation at the 
next meeting. 

J. A. Morris reported that the 1956 
revision of the National Electrical 
Code had been completed and that the 
correlating committee would meet in 
Boston June 4 for final review of the 
material as proposed. Also, that sev- 
eral suggested changes had been sub- 
mitted relative to the revision of 
C-10, Symbols for Metering Diagrams 
and that Subject Chairman G. A. 
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Palmer was preparing a final draft 
which would be presented for ap- 
proval at the next meeting. 

W. G. Piper, reporting for W. G. 
Knickerbocker, stated that final revi- 
sion of the booklet on “Safety Prac- 
tices for Electric Metermen” had been 
completed. 


New Items 

The committees added three new 
subjects for investigation which were 
(1) to investigate and report on 
methods of providing services to resi- 
dential structures; (2) to investigate 
the practicability and desirability of 
a universal multi-stator watthour 
meter; (3) to determine the applica- 
tion of a new tape type demand re- 
corder as presented by various manu- 
facturers. 


Prime Movers Committee Meeting 
By J. M. Driscoll, Chairman 


ONCURRENTLY with the other 
EEI Engineering Committees, the 
Prime Movers Committee met at the 
Edgewater Beach Hotel in Chicago, 
Ill., on April 30, May 1 and 2, 1956. 
This was the 88th Meeting of the 
committee. Because of a full agenda, 
sessions were scheduled on each of 
the three days with an additionai 
meeting being held on the evening of 
the first day. 

On Monday morning Murray Jos- 
lin, Vice President in Charge of Pro- 
duction, Construction, and Engineer- 
ing of the Commonwealth Edison Co., 
welcomed the committee to Chicago. 
In addressing the group, Mr. Joslin 
called particular attention to experi- 
ments being conducted by his com- 
pany on flame resistant turbine lubri- 
cants. A 35,000-kw machine of re- 
tirement age at the Northwest Station 
is being used for these tests. The 
subject is of particular importance to 
power station engineers because al- 
though oils normally used for the op- 
eration of control mechanisms and for 
the lubrication of large modern turbo- 
generator units are satisfactory for 
these purposes, they are flammable 
and have spontaneous ignition tem- 
peratures below the operating tem- 
peratures of some of the associated 
metal parts. For this reason consid- 
erable sums of money are included in 


the cost of each new unit to eliminate 
oil fire hazards. The development of 
fire resistant lubricants, Mr. Joslin 
pointed out, appears to be a distinct 
possibility based on the experimental 
work at the Northwest Station. The 
continued cooperation between equip- 
ment manufacturers, lubricant man- 
ufacturers and operating companies 
promises to bring a solution to this 
problem. 


Subcommittee Reports 
Before considering a round table 
discussion agenda of 75 topics, the 
committee heard reports from chair- 
men of the 17 subcommittees. Mr. 
Estcourt, Chairman of the Turbines 
and Condensers Subcommittee, ad- 
vised that this group is planning to 
study the problem of turbine heat 
rate deterioration. A discussion by 
the committee of this subject indi- 
cated that a rapid reduction of tur- 
bine-generator efficiency is sometimes 
experienced shortly after the unit is 
placed in service. The subcommittee 
will attempt to analyze the experi- 
ences of companies represented on 

the committee in this regard. 


High Temperature Piping 
On invitation of the Metallurgy and 
Piping Task Force, Harry Blumberg, 
Chief Metallurgist of the M. W. 
Kellogg Co., discussed metallurgical 
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aspects of modern high temperature 
steam piping. Mr. Blumberg’s pres- 
entation was given in the Monday 
evening session. Mr. Blumberg de- 
fined the limits of present knowledge 
regarding materials for high tempera- 
ture piping and described research 
and development work being conducted 
in the United States and several 
European countries. Mr. Krieg is 
Chairman of the Metallurgy and 
Piping Task Force. 


Austenitic Welding 

In addition to Mr. Blumberg’s 
paper, the Task Force reported on the 
inspection of austenitic welds in the 
main steam piping of a unit operat- 
ing at 1100 F. After approximately 
20,000 hours of service none of the 
joints indicated any cracking.  In- 
spections were made in this case of 24 
joints which were selected at ran- 
dom. The Task Force plans to com- 
pile the experience of 1050 F piping 
and the few power station piping in- 
stallations operating at 1000 F that 
have been in service for seven years 
or longer. 

Mr. Engle, Chairman of the Fuel 
and Ash Handling Subcommittee, re- 
ported on an interesting study that is 
being followed by his group. Certain 
investigations have indicated that 
some of the trace elements found in 
fly ash are beneficial to farm crops. 
The subcommittee has contacted a 
number of researchers who are inter- 
ested in the effects of trace elements 
on plants and animals. Mr. Engle 
will continue to keep the committee 
advised of investigations in this field. 


Power Station Chemistry 

From the Chairman of the Power 
Station Chemistry Subcommittee, 
W. L. Jackson, the Prime Movers Com- 
mittee heard a report on the 40th 
Meeting of the subcommittee which 
was held in Toledo, Ohio, on April 9, 
10. The Toledo meeting was at- 
tended by 67 persons and was the 
largest meeting of the subcommittee. 
Mr. Jackson reported that the Cor- 
rosion Section of the subcommittee is 
continuing its study of corrosive ef- 
fects on steam and water sides of con- 
denser tubes. The section chairman 
advised that the influence of am- 
monia concentration, water velocity, 
and cleaning methods are receiving 
attention. The Water Treatment Sec- 
tion presented a report discussing 
methods used to solve the problem of 
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demineralizer resin fouling by iron. 
This problem has been solved by 
chlorination, aeration, and filtration. 


Gas Turbine and Steam Cycles 


A report by J. W. Blake, Chairman 
of the Oil and Gas Power Subcommit- 
tee, called attention to a study the 
group is undertaking on combined gas 
turbine and steam cycles. Mr. Blake 
expressed appreciation for the co- 
operation of the manufacturers with 
the subcommittee in this study. 

On invitation of W. C. Beattie, 
Chairman of the Air Pollution Sub- 
committee, W. L. Chadwick discussed 
recent air pollution developments in 
the Southern California Edison Co. 
area. Mr. Chadwick called attention 
to legislative action concerning air 
pollution that involves the operation 
of steam electric generation stations. 
The Southern California Edison Co. 
has undertaken an extensive research 
program on power plant stack dis- 
charge. This program includes work 
directed toward developing even more 
effective dust precipitators for station 
stacks. 


High Temperature Steam Generation 


In addition to the discussion by 
Mr. Blumberg during the special ses- 
sion on the evening of the first day, 
a moving picture was presented to 
the committee depicting the fabrica- 
tion and assembly of equipment being 
used in the ASME high temperature 
steam generation project. This re- 
search program, to which the Edison 
Electric Institute has contributed on 
recommendation of the Prime Movers 
Committee, is under the direction of 
the ASME Research Committee on 
High Temperature Steam Generation 
which is under the chairmanship of 
Prof. H. L. Solberg. Prof. Solberg 
and Wilson Erskine, Project Man- 
ager, discussed the program’s de- 
velopment prior to the showing of the 
film. T. T. Frankenberg maintains 
liaison with this project for the 
Prime Movers Committee. With the 
fabrication of the test apparatus com- 
pleted, the equipment is being in- 
stalled in the Philip Sporn Station. 
Prof. Solberg reported that a three 
year period of tests was to be initiated 
during May. 

The Atomic Power Subcommittee, 
whose chairman is J. N. Landis, pre- 
sented progress reports on several 
atomic energy station projects in 
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which companies represented on the 
committee are involved. Mr. Chad- 
wick described the North American 
Aviation-Southern California Edison 
liquid sodium graphite reactor and 
F. Mautz discussed the Pacific Gas 
and Electric-General Electric boiling 
water reactor project. E. M. Parrish 
of Duquesne Light Co. described the 
personnel program that has been es- 
tablished for the procurement and 
training of personnel for the Ship- 
pingport Station. Mr. Parrish pointed 
out that a great part of the training 
program is being carried out at the 
Naval Reactor Facility at Arco, Idaho. 
After the completion of this program 
approximately 50 men will have been 
trained for an average of four months 
each at the Facility. Mr. Parrish de- 
scribed in detail the organization that 
will be used. in manning the Shipping- 
port Plant. W. W. Brown, of The De- 
troit Edison Co., presented a progress 
report on Atomic Power Development 
Associates, of which his company is a 
member. 


Round Table Discussions 


The round table discussion periods 
were conducted by the committee’s 
vice chairman, V. L. Stone. A num- 
ber of the members reported on prob- 
lems associated with the start up of 
new units. During the round table 
period, C. Schabtach, of the General 
Electric Co., on invitation of the 
chairman, addressed the group on the 
metallurgical properties and designs 
of high pressure, high temperature 
turbine generator units built by his 
company. 

During the afternoon of the second 
day, the committee visited Ridgeland 
and Will County Stations of the Com- 
monwealth Edison Co. 





A Catalog of 
EEI Publications 


is available upon 


request to: 


Edison Electric Institute 
420 Lexington Ave. 
New York 17, N. Y. 














July, 


tic 
th 


in 


te: 
tic 


ly, 1956 


on the 
Chad- 
lerican 
Edison 
r and 
ic Gas 
boiling 
arrish 
ed the 
en es- 
t and 
Ship- 
ointed 
aining 
at the 
Idaho. 
ogram 
e been 
nonths 
ish de- 
nm that 
pping- 
he De- 
ogress 
pment 
ly isa 


eriods 
ittee’s 
- num- 
| prob- 
up of 
table 
eneral 
f the 
on the 
esigns 
rature 
oy his 


second 
geland 
. Com- 








July, 1956 


EDISON ELECTRIC INSTITUTE BULLETIN 


Personals 





At a recent meeting of the Board 
of Directors of Rochester Gas and 
Electric Corp., the by-laws of the 
corporations were changed to make 
the Chairman of the Board the com- 
pany’s Chief Executive Officer. 

At the organizational meeting of 
the Board of Directors, Alexander 
M. Beebee was elected Chairman of 
the Board and Chief Executive Offi- 
cer, and Robert E. Ginna was elected 
President. At the same time the 
Board elected Ralph H. McCumber 
to the newly-created position of Vice 
President in Charge of Electric and 
Steam and Linn B. Bowman to the 
newly-created position of Vice Pres- 
ident in Charge of Gas and Transpor- 
tation. All other existing officers and 
directors were re-elected. 

Mr. Beebee worked summers for 
the company while in college and 
joined RG&E as a cadet engineer in 
the Gas Department in 1916 follow- 
ing his graduation from Cornell Uni- 
versity. He became general superin- 
tendent of the Gas Division in 1927, 
vice president in 1945, and president 
in 1947. During this time he has 
been unusually active in gas and 
electric industry affairs as well as 
those in the Rochester Community. 
His activities have included those of 
membership on the Board of Direc- 
tors of the Edison Electric Institute, 
Director of Association of Edison 
Illuminating Companies, President 
of the Rochester Chamber of Com- 
merce; Director of Lincoln Roches- 
ter Trust Co., Graflex, Rochester In- 
stitute of Technology, and many 
others. 


Mr. Ginna became associated with 
RG&E in 1934 after 12 years experi- 
ence as a consulting engineer for 
many utilities throughout the na- 
tion. After service as manager of 
the Rate and Contract Department, 
he was appointed vice president in 
1945, and executive vice president 
in 1950. His other activities embrace 
many industry and local interests 
including those of Regent of St. John 
Fisher College; Director of Roches- 
ter General Hospital, Director of Na- 
tional Association of Electric Com- 
panies, Director of Atomic Power 


Development Associates, and Direc- 
tor of Power Reactor Development 
Company. 

Mr. McCumber first came with 
the company in 1923 as a clerk and 
became a regular employee following 
his graduation in 1925 from the 
University of Rochester. He was su- 
perintendent of steam heating plants 
and superintendent of electric gen- 
eration before becoming general 
manager of electric and steam opera- 
tions in 1949. 

Mr. Bowman joined RG&E in 1925 
as a chemist immediately after his 
graduation from Cornell. After fill- 
ing several positions of responsibil- 
ity in the Gas Manufacturing Plants, 
became general superintendent of 
Gas Division in 1950. He was named 
general manager of Gas and Trans- 
portation Departments in 1952. 





Justin R. Whiting has retired as 
Chairman of the Board of Directors 
of Consumers Power Co. Mr. Whit- 
ing will continue as a Director of 
the company and has been elected 
Chairman of the Finance and Budget 
Control Committee and the Commit- 
tee on Executive Organization. The 
office of Chairman of the Board will 
be left vacant, the duties being as- 
sumed by President Dan E. Karn. 

Vice President James H. Camp- 
bell has been named Senior Vice 
President. All other present officers 
were re-elected at the organization 
meeting of the board following the 
company’s annual meeting. 

Mr. Whiting was elected to suc- 
ceed Wendell L. Willkie as president 
of The Commonwealth & Southern 
Corp. when Mr. Willkie was nomi- 
nated for President of the United 
States in 1940. Mr. Whiting also 
was elected president of Consumers 
Power Co., 2 Commonwealth subsid- 
iary at that time. Following the dis- 
solution of Commonwealth & South- 
ern in 1949, Mr. Whiting has devoted 
full time to the management of Con- 
sumers Power Co. He was elected 
Chairman of the Board in November, 
1951. 

In 1933, Mr. Whiting was called to 
New York from Michigan where he 
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had been engaged in the practice of 
law for 23 years, and became a part- 
ner in the New York law firm of 
Weadock & Whiting, consul for Com- 
monwealth & Southern. At the time 
of moving to New York he had been 
serving as president of the Michigan 
Bar Association. 

Mr. Whiting is a member of the 
Edison Electric Institute’s Advisory 
Committee and is a director of Bank- 
ers Trust Co. 





H. J. Scholz, President of Southern 
Services, Inc., has been appointed 
President of the recently proposed 
Southern Electric Generating Co., 
which is now being organized by the 
Southern Co. and which will be 
jointly owned by Alabama Power Co. 
and Georgia Power Co. 

Mr. Scholz will retain the presi- 
dency of Southern Services, which 
he has headed since 1949. He began 
his utility career in 1922 on the en- 
gineering staff of Alabama Power 
Co. In 1931 he joined Commonwealth 
& Southern Corp. Service Co., of 
which he was named vice president 
in 1947. When C&S dissolved to 
form two service companies in 1949 
Mr. Scholz assumed the presidency 
of one of these. 

Other Southern Electric Generat- 
ing officers will be J. F. Crist, of the 
Southern Co., who will be Executive 
Vice President; and Walter Bouldin, 
Alabama Power, and J. J. McDon- 
ough, Georgia Power, who will be 
Vice Presidents. 


Dean E. Ackers is the new Chair- 
man of the Board and Chief Execu- 
tive Officer of Kansas Power & Light 
Co. Succeeding Mr. Ackers as Presi- 
dent is Balfour S. Jeffrey, formerly 
Assistant President. 

Mr. Ackers joined KP&L in 1920 
as operating engineer. He then 
served in various positions including 
those of Topeka district manager, 
assistant general manager, general 
manager, and vice president prior to 
being named president of the com- 
pany in 1934. 

Mr. Jeffrey was associated with 
Doran, Kline, Cosgrove, Jeffrey & 
Russell, a Topeka law firm which has 
served KP&L for 38 years, prior to 
joining the company in 1953 as as- 
sistant president. 
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Lewis R. Gaty has been elected 
Vice President in Charge of Re- 
search and Development of Phila- 
delphia Electric Co. He will be re- 
sponsible for research related to the 
supply of electricity, gas, and steam 
service, and for the development of 
new methods, materials, processes, 
and devices in these fields. 

Mr. Gaty has spent his entire busi- 
ness career in the utility industry. 
After graduating from Cornell Uni- 
versity, he joined Philadelphia Elec- 
tric as a junior engineer, and later 
became, successively, electric super- 





Utility 


new product opportunities and new 
markets; and even by giving techni- 
cal assistance in plant layout and by 
securing financing. 

In most regions, the main emphasis 
of a development program has been 
on attracting new industry. If this 
is your aim, you will want to develop 
lists of prospects who are interested 
in the things your area has to offer. 
This goes back to careful selection, 
through technical and economic stud- 
ies, of the most suitable target indus- 
tries. The approach of successful de- 
velopers to these targets is not hap- 
hazard. It consists of mailings of 
carefully documented briefs to selected 
members of the target industries. It 
consists of space advertising pointing 
out particular features which will ap- 
peal to certain industries. (The 
Province of Manitoba, for example, 
recently advertised in the Wall Street 
Journal that it had a study on metal- 
working opportunities prepared by a 
national research organization, and 
that it would send free copies on re- 
quest.) It consists of personal calls 
by the utility’s industrial agents on 
companies identified as prospects for 
plant locations. And finally, it con- 
sists of the closest cooperation with 
other development agencies in your 
region—the provincial governments, 
the railroads, the chambers of com- 
merce, the banks—in developing and 
closing sales leads. 


Improving of the Region 


Now—the fifth step in your devel- 
opment program. This is the improv- 
ing of the region itself. Realists in 
industrial development work know 
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intendent, gas superintendent, over- 
head lines superintendent, assistant 
to the general superintendent of 
transmission and distribution, and 
assistant electric engineer. He was 
appointed electric engineer in 1945, 
and since 1948 has been manager of 
the engineering department. 

A former chairman of the EEI 
Transmission and Distribution Com- 
mittee, he is a member of numerous 
professiona! and industry organiza- 
tions, including the Nuclear Engi- 
neering Division of the American In- 
stitute of Chemical Engineers, Amer- 
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ican Society of Mechanical Engi. 
neers, American [Institute of Elec. 
trical Engineers, American Society 
for Engineering Education, Associa- 
tion of Edison Illuminating Compa. 
nies, Pennsylvania Electric Asso- 
ciation, Pennsylvania Society of Pro. 
fessional Engineers, National Society 
of Professional Engineers, Pennsyl- 
vania Gas Association, and American 
Gas Association. 





In executive changes _ recently 
made by Consolidated Edison Co. of 
New York, Inc., Bernard E. Gal- 


Leadership in Industrial Development 


(Continued from page 234) 


that industry looks on some regions 
and some communities as good places 
in which to locate plants. But there is 
reluctance to locate plants in other 
areas. What makes the difference? 

It is a healthy—and sometimes dis- 
illusioning—experience for a com- 
munity to look in the mirror of facts 
and see itself as prospects do. This 
self-appraisal can lead to the improve- 
ment of some of the unfavorable con- 
ditions which discourage industry, 
and in this effort utilities can take 
the leadership. A utility industrial 
development man once told me that 
he spends half his time getting lag- 
gard communities to “wash their dirty 
faces.” We are all familiar with cases 
where certain communities failed to 
attract plants because of the appear- 
ance of the main street, because of a 
lack of recreational facilities, because 
of poor schools, and poor hotels. These 
things can be changed, and energetic 
utilities such as Consumers Power 
and Light, Georgia Power, and many 
others have active community de- 
velopment programs in which the util- 
ity works side by side with civic and 
business groups to improve local con- 
ditions. 


Other Influencing Factors 


Other matters, such as labor condi- 
tions, can smirch a region’s reputa- 
tion. We found, for example, that be- 
cause of a presumably bad labor sit- 
uation, there was a marked disinclina- 
tion of some industrialists to locate 
plants in one region where we were 
working. A series of field interviews 
demonstrated conclusively that these 
industrialists were misinformed, that 


the record of work stoppages, labor 
turnover, and labor productivity was 
excellent, and that the bad labor rep- 
utation stemmed from events in a 
single industry, coal mining. We were 
able to help this area by fortifying 
the state administration with actual 
facts, not opinions, about the labor 
force. Utilities can help in this ef- 
fort to set the facts straight about 
their own regions. 

Occasionally, there are harder nuts 
to crack. Perhaps a _ transportation 
rate structure works against your re- 
gion. Perhaps you need new port fa- 
cilities. Perhaps there is a shortage 
of financial resources for the expan- 
sion of industry. In these cases your 
best course is to join with other con- 
structive forces in the community to 
overcome the obstacles which are re- 
stricting industrial development. 
There are many cases of enlightened, 
cooperative action by utilities and 
other groups in the community along 
this line, and I shall not attempt to 
single out any examples. 


Cooperation at Several Levels 


Industrial development requires the 
close cooperation of groups at several 
different levels—local, regional, na- 
tional. The initiative of many groups 
is necessary not only to secure pros- 
pects but to improve the region and 
the community to a point where it is 
obviously a good place for industry to 
locate. In the New England Council 
we have a motto: “The rising tide 
lifts all the boats.” Certainly the util- 
ities’ efforts in industrial development 
will benefit not only themselves but 
the entire community. 
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lagher and Gerald R. Hadden have 
been made Assistant Vice Presidents 
and Laurance E. Frost has been 
named Assistant to Vice President 
Charles B. Delafield. In addition, sev- 
eral re-assignments have been made 
of executive personnel. 

Mr. Gallagher has been assistant 
to the president of Con Edison since 
1954. He has specialized in indus- 
trial relations throughout most of 
his company career which dates from 
1930. He will continue to have re- 
sponsibilities in this field. 

Mr. Hadden has been assistant 
manager of the company’s Station 
Construction and Shops Department. 
He will now be assistant vice presi- 
deni of Con Edison’s operations in 
Westchester County. He joined the 
company in 1931 as a junior engi- 
neer. 

Mr. Frost, who joined the former 
Brooklyn Edison Co. in 1922, for- 
merly was staff assistant in the of- 
fice of the Con Edison president. He 
will be engaged in special assign- 
ments for the vice president in 
charge of corporate finance, com- 
munity relations, and publicity. 

Re-assignments in the company 
are as follows: 

Vice President L. A. Scofield is 
now in charge of commercial rela- 
tions and retains his supervision of 
the company’s operations in West- 
chester County and on Staten Island. 

Vice President Otto W. Manz, Jr., 
who has had jurisdiction over pur- 
chasing and stores and fuel, now di- 
rects sales. 

Vice President M. LeCompte War- 
ing is now responsible for purchas- 
ing and stores and fuel. He for- 
merly administered the company’s 
operating functions. 

Vice President Harry J. Bauer and 
Assistant Vice President J. Eliot Mc- 
Cormack are in charge of operations 
—including production, distribution, 
system operation, substation opera- 
tion and test. 

Vice President Earl L. Griffith, in 
charge of construction and transpor- 
tation, has assumed jurisdiction over 
commercial buildings. 





In conjunction with its new Nu- 
clear Department, Commonwealth 
Associates Inc. has created two man- 
agement positions. Appointed as Ex- 
ecutive Engineer was J. R. North, 
formerly chief electrical engineer. 
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Mr. North, who has been with the 
company since 1924, will have re- 
sponsibility for the coordination of 
all engineering services to clients. 
E. V. Sayles, who has been Super- 
visor of Consumer Power Co.’s Engi- 
neering Department, will be Com- 
monwealth’s new Administrative and 
Development Engineer in charge of 
nuclear engineering activities. 





Charles F. Monnier has_ been 
named Vice President in Charge of 
Operations for Kansas City Power & 
Light Co. Mr. Monnier formerly was 
Vice President in Charge of Opera- 
tions of Niagara Mohawk Power 
Corp. 

A 1927 honor graduate from 
Worcester Polytechnic Institute, Mr. 
Monnier took post graduate studies 
in engineering, mathematics, and 
electronics in General Electric Co. 
staff courses as a cadet engineer. 

His initial business position was 
as a system operator for the New 
York Power and Light Co. He held 
a series of positions with that com- 
pany prior to 1943 when he was des- 
ignated assistant to the operating 
and engineering vice president. From 
1949 to 1953, he served as division 
superintendent of electric and gas 
operations for the eastern division 
of Niagara Mohawk. He was elected 
vice president in charge of opera- 
tions for the entire system in 1954. 

At Kansas City Power & Light he 
will assume the position which has 
been vacant since the death of Er- 
nest L. Godshalk last October. 





R. L. Harris has been promoted 
from Manager of Electric Opera- 
tions to Vice President of Alabama 
Power Co. A graduate of the Univer- 
sity of Alabama, Mr. Harris joined 
the company in 1923. He held a se- 
ries of successively more important 
positions prior to being named as- 
sistant superintendent of production 
in 1941, superintendent of produc- 
tion in 1942, and manager of produc- 
tion in 1951. Since 1954 he has served 
as electric operations manager. 





At Arkansas Power & Light Co., 
Ralph H. Teed, Vice President, has 
been named Executive Vice Presi- 
dent, and R. R. Pittman, Chief Engi- 
neer, has been elected a Vice Presi- 
dent. 
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Mr. Teed began his utility career 
35 years ago with Federal Light & 
Traction Co. In 1928, he became 
president of Citizens Electric Co., 
which AP&L assumed operation of 
in 1943 at which time Mr. Teed be- 
came Western Division Manager. He 
was named vice president in 1951. 

Mr. Pittman has been active in the 
panning and designing of the trans- 
mission and _ distribution system 
since joining AP&L 37 years ago as 
an electrical engineer. 





Recently elected as a Vice Presi- 
dent of Florida Power & Light Co. 
was Ben A. Fuqua, Executive Assis- 
tant to the President. A graduate of 
the University of Florida, Mr. Fuqua 
represented Manatee County in the 
state legislature in 1937 and two 
years later became chief clerk of the 
Florida legislature, a position he 
held until 1941. During World War 
II, he was a lieutenant commander 
in the Navy, serving in both the At- 
lantic and Pacific theaters aboard 
aircraft carriers. Later he was legis- 
lative secretary and executive assis- 
tant to Millard H. Caldwell while the 
latter was governor of Florida. Mr. 
Fuqua joined Florida Power & Light 
in 1949 as an administrative assis- 
tant. 





The appointment has been an- 
nounced of J. H. Bartley as Con- 
troller of the Iowa-Illinois Gas and 
Electric Co. He replaces C. P. Van 
Dyke, who has retired. 

A veteran of 32 years with the lo- 
cal utility, Mr. Bartley started as an 
addressograph clerk in the Rock 
Island office. Other positions which 
he has held include bookkeeper, as- 
sistant cashier, credit manager, su- 
pervisor of Business Machines Divi- 
sion, local manager in Rock Island, 
district manager in Ottumwa, and 
assistant controller. 

He is a past president and direc- 
tor, and presently a member of Rock 
Island Optimist Club; former chair- 
man, Rock Island County Chapter 
American Red Cross; former vice 
president and presently a director of 
Tri-City Chapter, National Associa- 
tion of Cost Accountants; former 
president, Moline Junior Chamber of 
Commerce; and former vice presi- 
dent, Illinois State Junior Chamber 
of Commerce. Since January. 1955. 
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he has served as a director, Daven- 
port Chamber of Commerce. 





The election of W. Donham Craw- 
ford as Assistant Secretary and As- 
sistant Treasurer of Middle South 
Utilities, Inc., has been announced. 

A nuclear engineer, Mr. Crawford 
attended the University of Arkansas 
and was graduated from the U. S. 
Naval Academy in 1947 with a B.S. 
degree. He received his M.S. from 
the California Institute of Tech- 
nology in 1948. 


Development and Experience with Aerial Triplex 


now exists between conductors to al- 
low for easy installation of the con- 
nectors by the linemen. Recently a 
new spreader tool developed by one 
of the cable manufacturers gives 
promise of even greater ease in sep- 
arating the cable conductors. 

As originally designed, the #1/0 
cable conductors consisted of 19 
strands as_ specified by IPCEA 
standards for Class B_ stranding. 
This stranding was specified to al- 
low for flexibility for the triplex 
cable as service drop conductor. 
However, at secondary cable ten- 
sions there is no advantage in this 
stranding with the result that we 
now purchase the less costly seven 
strand conductor, in sizes up to and 
including #1/0 AWG. 


Connector Problems 

The development of the triplex 
connectors included field trial instal- 
lation and heat and mechanical tests 
prior to approval. As a result of 
these trial field installations, modi- 
fications were adopted to increase 
the ease of installation. These modi- 
fications included standardization 
of covers, use of captive bolts and 
washers, and the modification of the 
radius set on the neutral connector 
which was too small in the initial 
design. 


Line Hardware 
Only one problem developed with 
the line hardware specified in the 
original design. The three bolt sus- 
pension clamp (a company stock 
item) which was used initially, per- 
mitted the insulated live legs to rub 
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He served in the U. S. Army Air 
Corps prior to his entrance to An- 
napolis in 1944. After graduating 
from Annapolis he served on active 
duty with the Navy as an officer with 
the Atlantic Fleet. 

Before joining Middle South in 
January, 1955, Mr. Crawford spent 
four years with the Savannah River 
Operations Office of the Atomic En- 
ergy Commission. Prior to this he 
had been Chief, Office of Science and 
Technology of the Pan American 
Union, Washington, D. C. 
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At Potomac Electric Power 
Dorsey F. Hughes has been ap. 
pointed Electrical Engineer to suc. 
ceed Lucius E. Steere, Jr., who hag 
retired. Since joining Pepco in 1934, 
Mr. Hughes has served continuously 
in the Distribution Engineering Divi- 
sion of the company, with the ex. 
ception of a short time when he was 
assistant to the manager of the elec- 
tric system. As chief engineer, Mr. 
Hughes will assume responsibility 
for the administration of the electri- 
cal engineering and system planning 
activities of the company. 


Co., 





(Continued from page 250) 


against the pole surface. This prob- 
lem was solved by substituting a 
malleable iron clamp with a standoff 
boss. 


Installation Methods 


Original field installations were 
made by unreeling the triplex cable 
along the ground and then raising 
it to position it on the pole. This 
method resulted in damage to the in- 
sulation because of contacts with 
rocks, fences or other sharp objects. 
To eliminate this, present installa- 
tion practice requires the use of 
pulleys on the pole adjacent to the 
final attachment point. The cable is 
run in through these pulleys, 
stressed and properly sagged, and 
then transferred to the cable clamp. 
The use of these pulleys simplifies 
the handling of the cable during con- 
struction and eliminates damage to 
it during installation. 

Although a fourth conductor can 
be included, and a quadruplex cable 
used for multiple street lighting pur- 
poses, we have on the basis of eco- 
nomic studies determined that the 
individual photocell controlled mul- 
tiple street light system is econom- 
ical in our territory. 


Use of Heavier Neutral Triplex Cable 

On pole lines carrying a primary 
feeder main, it is our practice to in- 
stall a common neutral conductor of 
size equal to the primary phase con- 
ductor. Where the common neutral 
for the primary circuit is included 
in the secondary triplex cable a 
neutral larger thin the secondary 
power legs is used. For example, a 


Cable Secondary 


#+1/0 copper neutral is incorporated 
in the #2 copper triplex cable when 
required for a #1/0 13-kv feeder 
main. In our aluminum area, the 
#1/0 aluminum triplex used under 
similar circumstances is of a type 
having #3/0 neutral conductor 
(#1/0 copper equivalent). 


Conclusions 

We are convinced that the self- 
supporting triplex secondary cable 
system is a marked improvement 
over the open wire secondary system 
previously used and that it success- 
fully achieves all the objectives for 
which it was designed. 

To date 180,000 feet of triplex sec- 
ondary cable has been installed and 
no outages have been experienced 
that can be attributed to this design. 
It has definitely reduced installation 
time with a resultant saving in man- 
hours. It gives promise of drastic 
reductions in operation and mainte- 
nance costs; particularly as it sim- 
plifies “hot-stick” work clearance 
problems on our 13-kv distribution 
lines, pole replacements and reloca- 
tions, and replacement and the han- 
dling of service connection and 
disconnections. 

The advantages of this design in 
the amount of pole space occupancy 
are obvious when negotiating new 
joint use contracts with the tele- 
phone company as this new design 
occupies no more space on the pole 
than a telephone company cable. 

Fig. 1 illustrates the simplicity 
and unobtrusiveness of the aerial 
triplex cable secondary. 
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Georce L. MacGrecor Texas Utilities Co. G. W. Van Derzee....... Wisconsin Electric Power Co. 
J. W. McArEE.....--.---- ......-Union Electric Co. a The Southern Co. 
CHAIRMEN OF EDISON ELECTRIC INSTITUTE COMMITTERS (1956-1957) 

ACCOUNTING 
Accounting Division Executive, R. G. SCHNEIDER Virginia Electric and Power Co., Richmond, Va. 
Coordinator of Customer Activities Group, B. J. MCMILuen. ... The Cincinnati Gas & Electric Co., Cincinnati, Ohio 
Customer Accounting, A. B. Witson.. Georgia Power Co., Atlanta, Ga. 
Customer Collections, W. E. Travis. . ».+ee.++Dhe Cleveland Electric Illuminating Co., Cleveland, Ohio 
Castomer Relations, J. W. Kenor..... bean : Commonwealth Edison Co. Chicago, Ill. 
Geordinator of General Activities Group, A. P. THOMPSON.............. Iowa Power and Light Co., Des Moines, lowe 
Depreciation Accounting, P. K. Reap... New York State Electric & Gas Corp., Ithaca, N. » 2 
General Accounting, A. T. EMMONS ree West Penn Power Co., Greensburg, Pa. 
Internal Auditing, R. E. Tare. , rs ......Kansas Gas and Electric Co., Wichita, Kans. 
Plant Accounting and Property Records, A. C. HERRON... .... ......+Florida Power Corp., St. Petersburg, Fla. 
Taxation Accounting, R. J. VAN Ess Ree .Consumers Power Co., Jackson, Miss. 
Coordinator of Special Activities Group, J. D. ELuiort eit Ae ,* Detroit Edison Co., Detroit, Mich. 
Accounting Developments Service, A. H. Karn pean Sd hk Seta ada Alabama Power Co., Birmingham, Ala. 
Accounting Employee Relations, J. F. McCanon.. Rd Wit ib desikck ateadiatmetea Philadelphia Electric Co., Philadelphia, Pa. 
A pplication of Accounting Principles, R. R. Fortune. . Pennsylvania Power & Light Co., Allentown, Pa. 
Electronic Accounting Machin« Developme nt, RUSSELI Britt .... Wisconsin Electric Power Co., Milwaukee, Wis. 
Uniform System of Acceunts, P. R. Lawson ae Peansylvania Electric Co., Johnstown, Pa. 


COMMERCIAL 

Commercial Division Executive, V. O. McQuiston ; ee eseeeeeceeeeees+Metropolitan Edison Co., Reading, Pa. 
Commercial Sales Group, R. 1. BULL..........665. mre Ohio Power Co., Canton, Ohio 
Farm Group, M. O. Wuirnep aN Finesed ......Atlantic City Electric Co., Atlantic City, N. J. 
Industrial Power & Heating Group, F. E. Wiatt rie ...The Cincinnati Gas & Electrie Co., Cincinnati, Ohio 
Residential Group, Rorert L. Coz...... . es eee Cee Pe Union Electric Co., St. Louis, Mo. 
Special Services Group, B. L. Pato... ......Central Illinois Public Service Co., Springfield, Ill. 


ENGINEERING 

Engineering & Operating Division Executive, C. W. FRANKLIN‘ . .Consolidated Edison Co. of N. Y., Inc., New York, N. Y. 
Electrical System & Equipment, H. E. Dearpvorrr ;' .. The Dayton Power and Light Co., Dayton, Ohio 
Hydraulic Power, L. B. Carp. .Public Service Co. of Colorado, Denver, Colo. 
Meter & Service, G. J. YANDA. hed . The Cleveland Electric Illuminating Co., Cleveland, Ohio 
Prime Movers, J. M. Driscoiv... Consolidated Edison Co. of N. Y., Inc., New York, N. Y. 
Transmission & Distributien. G. H. Fieper Rochester Gas and Electric Corp., Rochester, N. ¥, 


GENERAL 


General Division Executive, J. W. McAresz ey ee ee ee Union Electric Lo. St. Louis, Mo. 
Accident Prevention, R. W. WHITE. a Paci ific Gas and Electric Co., San ’Srancisco, Calif. 
Area Development, J. R. FREDERICK baat .. Wisconsin Power & Light Co., Madison Wis. 
Atomic Power, E. H. Dixon..... Dads .. Middle South Utilities Inc., New York, N. Y. 
Awards, G. W. Oust Er Anes seat . Duquesne Light Ce. Pittsburgh, Pa. 
Electric Power Survey, A. S _ GRISWOLD The Detroit Edison Co., Detroit, Mich. 
Financing & Investor Relations, W. J. Rose. “7 American Gas and Electric Co., New York, N. Y. 
Industrial Relations, J. C. ARNELL....... sees - -Consolidat ed Edison Co. of N. Y., Inc., New York, N. ¥ 
Insurance, R. D. CoNsTABLe.... eer ee Niagara Mohawk Power Corp., Syracuse, N. Y. 
Legal, J. M. KEeEcAan st ssa ph etoaes Consolidated Edison Co. of N. Y., Inc., New York, N. Y. 
Membership, E. S. THOMPSON. a re pene . The West Penn Electric Co. haa ® New York, N. Y. 
Purchasing & Stores, E. N. Scotr.... Ree oe : ....Long Island Lighting Co., Hicksville, N. Y. 
Rate Research, L. W. FRANK Western Massachusetts Electric Co., Springfield, Mass. 
Regulation, J. E. Coretre............. The Montana Power Co., Butte, Mont. 
Research Projects, E. H. Snyper ee Public Service Electric and Gas Co., Newark, N. J. 
Statistical, F. A. KEANE.......... ; . Public Service Electric and Gas Co., Newark, N. J. 
Tax Policy, C. B. McManus....... The Southern Co., Inc., Atlanta, Ga. 
Technical Assistance for Overseas Visitor, “Harvey BAUMDARDNER The Detroit Edison Co., Detroit, Mich. 
Transportation, R. E. Hamer. F ... The Cleveland Electric [luminating Co., Cleveland, Ohio 
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